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Experimental 

Crystal data 

[RU3(CigH„P)(C25H2,P,)(CO)9] 

M, = 1215.96 
Monoclinic, P2^/n 
a = 13.4308 (2) A 
b = 35.3969 (6) A 
c = 20.6967 (3) A 
= 97.620 (1)° 

Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r„,i„ = 0.612, r„,„, = 0.950 



V = 9752.5 (3) A' 
Z = 8 

Mo Ka radiation 
11 = 1.07 mm"' 
r = 100 K 

0.51 X 0.14 X 0.05 mm 



96674 measured reflections 
22388 independent reflections 
17595 reflections with / > 2cr(/) 
R:„, = 0.058 



The asymmetric unit of the title compound, 
[Ru3(Cic)Hi7P)(C25H22P2)(CO)9], consists of two independent 
molecules. The bis(diphenylphosphanyl)methane hgand 
bridges an Ru— Ru bond and the benzyldiphenylphosphane 
hgand binds to the third Ru atom. The Ru— Ru bond cis to the 
benzyldiphenylphosphane ligand is the longest of the three 
Ru— Ru bonds in both molecules. In the crystal, molecules are 
linked by C— H- ■ O hydrogen bonds, forming layers parallel 
to the ac plane. C— H- ■ -n contacts further stabilize the crystal 
packing. 

Related literature 

For general background to triruthenium complexes of the 
structural type [Ru3{CO)g{L-L)(L)] (where L-L is a biden- 
tate ligand and L a monodentate ligand), see: Koutsantonis et 
al. (2002); Shawkataly et al. (1998, 2009, 2010, 2011, 2012). For 
the use of Group 15 ligands in stabilizing metal clusters, see: 
Bruce et al. (1988fl,ii). For a general method of preparation of 
ruthenium cluster phosphane derivatives, see: Bruce et al. 
(1983). For the stability of the temperature controller used in 
the data collection, see: Cosier & Glazer (1986). 



Refinement 

R[F^ > 2a(F^)] = 0.043 
wR{F^) = 0.089 
S = 1.06 

22388 reflections 



Table 1 

Selected bond lengths (A). 



1225 parameters 

H-atom parameters constrained 

Ap„„ = 1.96 e A"' 

Ap„i„ = -0.61 e A"^ 



RulA 


-FIA 


2.3353 (10) 


RulB- 


PIB 


2.3406 (10) 


RulA 


-Ru3A 


2.8454 (4) 


RulB- 


Ru2B 


2.8504 (4) 


RulA 


-RulA 


2.9054 (4) 


RulB- 


Ru3B 


2.8992 (4) 


RulA 


-FIA 


2.3232 (10) 


Ru2B- 


P2B 


2.3195 (10) 


RulA 


-Ru3A 


2.8353 (4) 


Ru2B- 


Ru3B 


2.8451 (4) 


Ru3A 


-P3^ 


2.3196 (10) 


Ru3B- 


P3B 


2.3191 (10) 



Table 2 

Hydrogen-bond geometry (A, °). 

Cgl and Cg2 are the centroids of the C8B-C13B and C29A-C34A rings, 
respectively. 



D-H-A 


D-H 


H- ■ -A 


D-A 


D-H-A 


C5A-HSAA- ■ OlA' 


0.95 


1.55 


3.221 (5) 


127 


ClOB-HlOS- ■ OIB" 


0.95 


2.58 


3.250 (5) 


128 


C3B-mBA- ■ Cgl 


0.95 


2.78 


3.485 (4) 


131 


C12B-H12B- ■ -Cgl"' 


0.95 


2.67 


3.539 (4) 


153 


Symmetry codes: (i) — .v 


+ 1. -y, -z + 


l:(ii) -x + 2, 


-y, ~z: (iii) x,y,z - 


1. 



t Thomson Reuters ResearcherlD: B-6034-2009. 
§ Thomson Reuters ResearcherlD: E-2833-2010. 
11 Thomson Reuters Researcher ID: E-6050-2011. 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
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structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

The authors would Uke to thank the Malaysian Government 

and Universiti Sains Malaysia (USM) for the Research Grant 
lOOl/PJJAUH/811188. lAK is grateful to USM for a Visiting 
Researcher position. 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: SJ5417). 
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(Benzyldiphenylphosphane-1 kP) [/i-bis(diphenyl- 

phosphanyl)methane-2:3/c^P:P']nonacarbonyl-lii:^C,2/<:^Q3/ir^C-fr/artg£i/o- 
triruthenium(O) 

Omar bin Shawkataly, Imthyaz Ahmed Khan, Siti Syaida Sirat and Mohd Mustaqim Rosli 

51 . Comment 

The synthesis and structural reports on substituted triruthenium clusters towards group 15 ligands are of interest as these 
ligands can often be used to stabilize metal clusters (Bruce et al, 1988a,fe). In the title compound, each Ru atom carries 
one equatorial and two axial terminal carbonyl ligands (Figures 1 & 2, Table 1). The bond lengths and angles are normal 
and correspond to those observed in related structures Koutsantonis et al. (2002), Shawkataly et al. (1998, 2009, 2010, 
2011, 2012). The Ru-Ru bond cis to the P(Ci9Hi7) ligand is the longest Ru— Ru distance [RulA—Ru2A= 2.9054 (4) A, 
RulB — ^Ru3B = 2.8992 (4) A] in both molecules when compared to the other Ru — Ru distances [RulA — ^Ru3A = 
2.8454 (4) A and Ru2A— Ru3 A = 2.8353 (4) A]; [RulB— Ru2B = 2.8504 (4) and Ru2B— Ru3B = 2.8451 (4) A]. The 
two phenyl rings (C8 — C13 and C14 — CI 9) of the benzyldiphenylphosphane Ugand bound to the PI atom make dihedral 
angles of 64.7 (2) and 68.6 (2)° with one another in the two molecules. They also subtend dihedral angles of 47.2 (2) & 

59.8 (2) or 40.0 (2) & 46.3 (2)° respectively for molecules A and B with the (C2 — C7) benzene rings of the benzyl 
groups. In the dppm ligand, the two benzene rings attached to each P2 (€29 — C34 and C35 — C40) and P3 (C42 — C47 
and C48 — C53) phosphorus atoms make dihedral angles of 72. 1 (2) and 80.2 (2)° with one another for molecule A and 

86.9 (2) and 75.7 (2)° for molecule B. 

In the crystal structure, molecules are linked by C5A — H5A— OlA and ClOB — HIOB- OIB hydrogen bonds, Fig.2, to 
form two dimensional layers parallel to the ac plane. C — H—tt contacts, Table 2, further stabiUse the crystal packing. 

52. Experimental 

All manipulations were performed under a dry oxygen-free nitrogen atmosphere using standard Schlenk technique. The 
Ru3(CO)i2 (Aldrich), P(Ci9Hi7) (Strem Chemicals) and bis(diphenylphosphanyl)methane (Aldrich) were used as received. 
Ru3(Ph2PCH2PPh2)(CO)io was prepared from Ru3(CO)i2 and Ph2PCH2PPh2 usmg the benzophenone ketyl radical under 

mild conditions (Bruce et al. 1983). The title compound was then obtained by refluxing equimolar quantities of 
Ru3(Ph2PCH2PPh2)(CO)io with P(Ci9Hi7) in n-hexane under a nitrogen atmosphere. Crystal suitable for X-ray diffraction 
were grown by solvent/solvent diffusion of CH3OH into CH2CI2. 

53. Refinement 

All H atoms were positioned geomefrically and refmed using a riding model with with C-H = 0.95-0.99 A and f/iso(H) = 

1.2f/e,(C). 



Acta Cryst. (2014). E70, m293-m294 



sup-1 



supporting information 




Acta Cryst. (2014). E70, m293-m294 



sup-2 



supporting information 



Figure 2 

Molecule B the title compound, showing 50% probability displacement ellipsoids. 





co^^'^fg^ 'Ti^.^ „ cw^.- A^^\ Jrj^\s^ 






Figure 3 

The crystal packing of (I). Dashed lines indicate hydrogen bonds. H atoms not involved in the hydrogen bond interactions 
have been omitted for clarity. 

(Benzyldiphenylphosphane-lftrP) ||/-bis(diphenylphosphanyl)methane-2:3K^P:A"]nonacarbonyl-lK^C,2A:'C,3A:'C- 
fr/aA7gu/o-triruthenium(0) 



Crystal data 

[RU3(Cl9HnP)(C25H22P2)(CO)9] 

M,= 1215.96 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 13.4308 (2) A 
h = 35.3969 (6) A 
c = 20.6967 (3) A 
y5= 97.620 (1)° 
F= 9752.5 (3) A3 
Z=8 



F(000) = 4848 

Z)x= 1.656 Mgm-3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 9920 reflections 

6* = 2.3-30.2° 

p. = 1.07 mm ' 

r= 100 K 

Plate, red 

0.51 X 0.14 X 0.05 mm 
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Data collection 

Broker SMART APEXII CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
(p and m scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2009) 
7U = 0.612,7^ = 0.950 

Refinement 

Refinement on P- 
Least-squares matrix: full 
R[F^ > 2(7(F)] = 0.043 
wRiF") = 0.089 
1.06 

22388 reflections 
1225 parameters 
0 restraints 

Primary atom site location: strocture-invariant 
direct methods 



96674 measured reflections 
22388 independent reflections 
1 7595 reflections with / > 2cf(I) 
i?w = 0.058 

^max '2.1,3 , ^min 1'2 

A = -17^17 
A: = -45^45 
/ = -26^26 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[o^(Fo2) + (0.0272P)2 + 21.4411P] 

where P = (F„2 + 2F/)/3 
(A/ct),„„ = 0.002 
Apniax^ 1.96 eA-3 
/Vmm = -0.61 e 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > a{F^) is used 
only for calculating i^-factors(gt) etc. and is not relevant to the choice of reflections for refinement. T^-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


TJ- *IJJ 


RulA 


0.72460 (2) 


0.138334 (8) 


0.539334(13) 


0.01007 (6) 


Ru2A 


0.90993 (2) 


0.106019(9) 


0.604698 (13) 


0.01080 (7) 


Ru3A 


0.90419 (2) 


0.140114(9) 


0.480298 (13) 


0.01118(7) 


PIA 


0.60626 (7) 


0.13535 (3) 


0.61229 (4) 


0.01132(19) 


P2A 


1.08419 (7) 


0.10615 (3) 


0.61365 (4) 


0.01167(19) 


P3A 


1.06732 (7) 


0.12496 (3) 


0.46467 (4) 


0.01180(19) 


OlA 


0.6812 (2) 


0.05736 (8) 


0.49014(13) 


0.0190 (6) 


02A 


0.5845 (2) 


0.16919(8) 


0.42524 (13) 


0.0232 (7) 


03A 


0.7657 (2) 


0.22181 (8) 


0.57580 (14) 


0.0213 (6) 


04A 


0.8945 (2) 


0.03101 (8) 


0.52916(14) 


0.0283 (7) 


05A 


0.8844 (2) 


0.06222 (9) 


0.72792 (14) 


0.0279 (7) 


06A 


0.9021 (2) 


0.17726 (8) 


0.68794 (13) 


0.0188 (6) 


07A 


0.8433 (2) 


0.06813 (8) 


0.40158 (14) 


0.0249 (7) 


08A 


0.8176(2) 


0.19088 (9) 


0.36830(14) 


0.0294 (7) 


09A 


0.9857 (2) 


0.20861 (8) 


0.56152 (13) 


0.0198 (6) 


CIA 


0.4736 (3) 


0.13267(11) 


0.57326 (19) 


0.0165 (8) 
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T T 1 A A 

HiAA 


A A O A1 


A 1 o '7'^ 
U.13 11 


O.oO / I 


A ATA* 
0.020^ 


HIAB 


0,4616 


0.1533 


0.5409 


A AO A !k 

0.020* 




A A All t1\ 

U.4433 (3) 


0.09552 (li) 


A ^■3A'3A /"I 0\ 

0.53939 (18) 


A A1 Q.A /'0\ 

0.0154 (8) 


C3A 


0.4421 (3) 


0.09125 (11) 


A AT^nn /I A\ 

0.47277 (19) 


A A 1 ^n /ON 

0.0167 (8) 


rji A A 
HjAA 




A 1 1 1 1 

U.1113 


A A Aon 
0.4480 


A AOA* 
0.020^ 


C4A 


0.40/1 (3) 


A f\C nC\C /I 

0.05795 (12) 


A A A 'i /' /'I \ 

0.4416 (2) 


A AT> O /AN 

0.0233 (9) 


TTA A A 
H4AA 


A vlACT 

0.4053 


0.0556 


A ACT 

0.3957 


0.028* 


C5A 


A T7 A //IN 

0.3770 (4) 


0.02826 (13) 


A /I mn /'^\ 

0.4777 (2) 


A f\^OA /IAN 

0.0284 (10) 


TUC A A 
H^AA 


A 'J C /I A 


A AACC 
U.0U55 


0.45oo 


A A1 A * 

0.034^ 


CoA 


0.3798 (3) 


A AT 1 no /I 

0.03178 (12) 


0.5446 (2) 


A f\^cn /I AN 

0.0267 (10) 


TT/' A A 

HoAA 


A 1 CO A 

0.3589 


A A 1 1 /( 

0.0114 


A c £:c\ A 

0.5694 


A AT O 

0.032* 


C7A 


0.4132 (3) 


0.06505 (12) 


A cncf\ i'n\ 

0.5750 (2) 


A f\'^f\C /AN 

0.0206 (9) 


TTT A A 

H7AA 


0.4157 


A A/m 

0.0672 


A 1 A 

0.6210 


0.025* 


Co A 


O.oOo/ (3) 


A AATO^ /I 1 \ 

0.09/85 (11) 


0.6/336 (1 /) 


A A1 "3^ iO\ 

0.0135 (8) 


C9A 


0.6511 (3) 


0.06318 (11) 


0.66451 (19) 


r\ r\ t y CI /ON 

0.0168 (8) 


T TC\ A A 

H9AA 


0.6862 


A AC A A 

0.0594 


A /mo 1 

0.6281 


A A'TA* 

0.020* 


1 A A 

ClOA 


0.6446 (3) 


0.03396 (12) 


0.7085 (2) 


A AOA/I /AN 

0.0204 (9) 


XJ1 A A 


0.6/4/ 


A A1 A^ 

0.0102 


A 'TAI A 
0. /019 


0.025 


CllA 


0.5948 (3) 


0.03925 (12) 


A '7/'1 / 1 A\ 

0.76183 (19) 


A A-OAT /AN 

0.0207 (9) 


TT 1 1 A 

HllA 


A C A 1 T 

0.5917 


A A 1 A /I 

0.0194 


A TAT? 

0.7923 


0.025* 




0.54yz (3) 


0.0/369 (12) 


A nn\ AO /"I o\ 
0./ /108 (18) 


A AOA'^ /'A\ 

0.0203 (9) 


TT1 A 

H12A 


0.5144 


A ATTl 

0.0773 


A OAT? 

0.8077 


A A'^ A 

0.024* 


1 'J A 

CliA 


0.5543 (3) 


A lA'^OT /"I ^\ 

0.10282 (12) 


A T^ZTAA /I 0\ 

0.72690 (18) 


A f\i nc /ON 

0.0175 (8) 


T T 1 'J A 

HiiA 


0.5zzz 


A 1 n 

0.1262 


A T? 1 A 

0.7330 


A AT 1 * 

0.021* 


^1 A A 

Ci4A 


U.O054 (3) 


A 1 nnof\ /1 1 \ 
0.1 / /oO (11) 


0.66222 (18) 


A A 1 y1 O /ON 

0.0148 (8) 


C15A 


A C /I A \ 

0.5429 (3) 


0.20827 (11) 


A /'A^CC\ /IAN 

0.64259 (19) 


A A 1 O C /ON 

0.0185 (8) 


T T 1 C A 

H15A 


A 4 AT 1 

0.4971 


0.2065 


A /TAT 

0.6036 


A An A 

0.022* 


C16A 


0.5467 (3) 


0.24122 (12) 


A £LnC\C /ON 

0.6795 (2) 


A AOO/T /AN 

0.0226 (9) 


XJ1 /; A 


O.jKjjO 


U.2olO 


U.oooU 


A AOT* 
U.U2 /'^ 


C17A 


0.6145 (3) 


A /I /I 1 A /I 

0.24419 (12) 


A T)CA /"^N 

0.7359 (2) 


A AT T T /AN 

0.0232 (9) 


T T 1 T A 

HI/A 


0.6174 


0.2667 


A n ^ 1 A 

0.7610 


A AT O* 

0.028* 


CloA 


0.6780 (3) 


0.21432 (12) 


A n c cn A /I AN 

0.75574 (19) 


A ATA1 /AN 

0.0201 (9) 


XJ1 O A 

HloA 


A n'^ An 
0. /z4/ 


0.2164 


0. /943 


A ATyl * 

0.024^ 


C19A 


0.6731 (3) 


A 1 O 1 A A /t ^\ 

0.18144 (12) 


A ^^ OAA /I ON 

0.71899 (18) 


A A 1 TT /ON 

0.0172 (8) 


T T 1 A A 


ATI /in 


A 1 zT 1 A 

0.1610 


0.7328 


A AT 1 * 

0.021* 


LzOA 


0.7031 (3) 


A AOZTOO /I 1 \ 

0.08688 (11) 


A CI ATA /'^^\ 

0.51039 (17) 


A A1 Af\ /ON 

0.0140 (8) 


1 A 


U.63 / / (3) 


A 1 cni A / 1 1 \ 
0.15 /3U (11) 


A A CO An /I ON 

0.4684 / (18) 


A A 1 /1 1 /ON 

0.0143 (8) 


CzzA 


0.7568 (3) 


A 1 A AO ^ / 1 1 \ 

0.19032 (11) 


A C £1 A C A /ION 

0.56464 (18) 


A A 1 C C /ON 

0.0155 (8) 


/^T> A 

C23A 


0.8975 (3) 


A A£AA/1 /I 'IN 

0.06004 (12) 


A CCTAA /IAN 

0.55399 (19) 


A A 1 O /r /AN 

0.0186 (9) 


C24A 


0.8915 \i) 


A ATAI A /I 1 \ 
0.0/910 (11) 


A /CO 1 /I A\ 

0.68156 (19) 


A A1 /CA /0\ 

0.0169 (8) 




U.9U2U (3) 


U. 15224 (11) 


0.65249 (18) 


0.0153 (8) 


C26A 


0.8625 (3) 


0.09425 (12) 


A /lO'lAA /I ON 

0.43299 (18) 


A A 1 /ON 

0.0167 (8) 


Cz /A 


0.8528 (3) 


0.1 / 142 (12) 


A /I AA1 A /"I 0\ 

0.40919 (18) 


A A 1 O C /'A\ 

0.0185 (9) 


C28A 


0.9525 (3) 


0.18268 (11) 


0.53423 (17) 


0.0154 (8) 


C29A 


1.1497 (3) 


0.06687 (11) 


0.65981 (17) 


0.0131 (8) 


C30A 


1.2479 (3) 


0.07002 (12) 


0.69070 (18) 


0.0163 (8) 


H30A 


1.2827 


0.0933 


0.6892 


0.020* 


C31A 


1.2954(3) 


0.03952 (12) 


0.72368 (19) 


0.0200 (9) 
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supporting information 





1 T /CT 1 

l.JOZl 


A A/1 

0.04zz 


A T/l C 1 

0. /4M 


A AO A * 

0.0z4^ 


C32A 


1.2467 (3) 


A AACOA /I 0\ 

0.00529 (12) 


A OOCO/I /I A\ 

0.72574 (19) 


A AO A /I /AN 

0,0204 (9) 


H32A 


1.2 /ye 


A Ai cc. 


A i-l A OA 

0. /450 


A AO /I * 

0.0z4^ 




1.1 4yu (3 J 


A AA1 CC /I 1 \ 
U.UUlOD (11) 


A /CAC 1 A /"I 0\ 

O.oyMU (lo) 


A A1 OA /0\ 

0.0 loO (o) 


T TT T A 


1 1 1 /I r\ 

1.1149 


A AO 1 O 

— O.Ozls 


A £.r\£l A 

0.6964 


A AOO A 

O.OZz^ 


y1 A 

Ci4A 


1.1 OUo (3) 


A (\1 OO 1 / 1 1 \ 

0.03zZl (11) 


A /c/:o /I o / 1 o\ 

O.ooz4o (lo) 


A A1 /ON 

0.01 /3 (o) 


TTT /I A 

H34A 


1.0335 


A AOAC 

0.0295 


A ^ /( 1 O 

0.6418 


A AO 1 A 

0.021* 


jA 


i.i4y(j (J) 


A 1/l/COO /11\ 

0. 14ooo (11) 


A /;CO/lC /I ON 

0.6jz4j (l5) 


A A 1 1 /on 

0.0136 (o) 


C36A 


1.2073 (3) 


0.17161 (12) 


A ZTOAAO /IAN 

0.62093 (19) 


A A1 OT /AN 

0.0187 (9) 


HJI £i A 

H3oA 


l.zi4U 


A 1 £,nn 
O.lo/ / 


0.5 /o3 


A AO O * 

O.Ozz^ 


C37A 


1.2559 (3) 


A OA1 AA /I ON 

0.20199 (12) 


A Z'C/IO /ON 

0.6542 (2) 


A AO A A /AN 

0.0240 (9) 


H3 /A 


l.zy44 


A O 1 OA 

o.zloy 


A £,1 1 A 

0.6319 


A AOA* 

O.OzV^ 


C38A 


1.2487 (3) 


A OAT/T/I /ION 

0.20764 (12) 


ATI AO /ON 

0.7193 (2) 


A AO /II /I AN 

0.0241 (10) 


XJ'3 0 A 


i.zoz / 


A T*)0'> 

O.zzoz 


A 1 A 1 A 

0. /4iy 


A AOA* 

0.029^^ 


C39A 


1.1913 (3) 


0.18314 (12) 


C\ ^ C A /' A /1 AN 

0.75164 (19) 


0.0205 (9) 


H39A 


1.1869 


0.1867 


0.7967 


A AO C ^ 

0.025* 


C4UA 


i.i4Uo (3 ) 


A 1 /'1 1 \ 
U.133 / / (11) 


U. /1835 (18) 


A A1 1 A tQ\ 

U.Ul /4 (8) 


XJ/I A A 


i.oyyo 


A 1 ■no 
0.13 /8 


A nAr\A 
0. /404 


A AO 1 * 

0.021* 


C41A 


1 IOC/" /o \ 

1.1356 (3) 


A AAAO/' /I IN 

0.09986 (11) 


A C0C7O /I it'N 

0.53572 (16) 


A A 1 O A /ON 

0.0139 (8) 


USA 1 A 




A ATO C 
0.0 /ZD 


0.5z56 


A A 1 
0.01 


H41B 


1.2063 


0.1086 


A C /I 1 T 

0.5417 


A A1 T* 

0.017* 


C4zA 


1 1 CA1 

i.iDUl (i) 


0.1631 / (11) 


0.44539 (1 /) 


A A1 /IT /0\ 

0,014/ (8) 


C43A 


1 1 1 T A /"> \ 

1.1139 (3) 


0.19955 (11) 


A /lOOA/^ /ION 

0.43306 (18) 


A A 1 /"O /ON 

0.0168 (8) 


H43A 


1 A/1 cn 
1.U4D / 


A O AC 1 

O.zOM 


A /I 1 /TO 

0.436o 


A AOA* 

O.OzO^ 


C44A 


1.1767 (3) 


A OOOAO /1 0\ 

0.22508 (12) 


A /IICO^ /I AN 

0.41526 (19) 


A A 1 AO /AN 

0.0192 (9) 


IT 4 4 \ 

H44A 


1 1 C 1 1 

1.1511 


A OCOA 

0.2529 


A Ar\cn 

0.4U67 


A AO O A 

0.0z3^ 


C45A 


X.llbX (3) 


A OOA1A /ION 

0.22019 (12) 


A /11A1A /I AN 

0.41019 (19) 


A AO 1 A /AN 

0.0210 (9) 


us A C A 

H4dA 


111 A/1 

1.3194 


A AT 

0.z39/ 


A '3 AAO 

0.3992 


A AOC* 

0.0z5^ 


(_4oA 


1.3120 (3J 


U.1838U (13) 


U.4211 (2) 


A AO CO /I AN 

U.OzDz (10) 


H46A 


1.3806 


0.1783 


0.4168 


A AO Ask 

0.030* 


C4 /A 


1 O C AA /"5 \ 

I.zdOU (i) 


0.15534 (Iz) 


A yllOTT /I A\ 

0.4383 / (19) 


A AO A /I /AN 

0.0z04 (9) 


H47A 


1.2753 


A 1 A /I 

0.1304 


A A A C A 

0.4454 


A AO A * 

0.024* 


r^A Q A 


l.UoUD yi) 


A AA'*>'7^ /"I 1 \ 
U.Uyz /D (11) 


U.3yo/2 (18) 


A A1 CA /'Q^ 

U.UIjU (8) 


C49A 


1 A C /I 1 \ 

1.0541 (3) 


0.10695 (13) 


AOO/111 /I AN 

0.33411 (19) 


A AOOC /AN 

0.0235 (9) 




1 A1 T 1 

1.03z3 


A 1 O O /I 

0.13z4 


A OOO^ 

0.3z5O 


A AOO* 

0.0z8^ 


C50A 


1.0591 (4) 


A AO /I Z' 1 /I yIN 

0.08461 (14) 


A OTAO /ON 

0.2798 (2) 


A AOOT / 1 1 N 

0.0287 (11) 




1 A/f 1 O 

1 .041z 


A AA A O 

O.U94o 


A on/1 
0.z3 /4 


A AO A * 
0.034^ 


C51A 


1 A A AO /OA 

1.0902 (3) 


0.04710 (14) 


A OOTO /ON 

0.2872 (2) 


A AOT/' /IAN 

0.0276 (10) 


T TC 1 A 


1 AAOO 

l.Oyzz 


A AT 1 C 

0.0315 


A O C A 1 

0.2501 


A AO O sfe 

0.033* 


/"'O A 


1 11 OO /"/lA 

l.lloz (4) 


0.03z6/ (13) 


A O /I A1 /0\ 

0.3491 (z) 


A AO<C/I /I A\ 

0,0zo6 (10) 


TUCT A 


1 1/111 

1.1413 


A f\(\n 
O.UO /o 


A O C /I /I 

0.3344 


A AO O * 

0.03z^ 


C-53A 


1 1 1 O O \ 

1.1128 (3) 


A f\CCA(\ /ION 

0.05540 (12) 


A /I AT A /ON 

0.4039 (2) 


A AO 1 O /AN 

0.0218 (9) 


XJC2 A 

Hd3A 


1.1312 


A A/I O 

0.U45Z 


A AACy 

0.4463 


A AO/C* 

0.026* 


RulB 


0.95027 (2) 


0.141361 (8) 


0.065726 (13) 


0.00935 (6) 


Ru2B 


0.77097 (2) 


0.149707 (9) 


0.124216(13) 


0.01061 (7) 


Ru3B 


0.75930 (2) 


0.114774 (8) 


-0.000365 (13) 


0.01013 (6) 


PIB 


1.06230 (7) 


0.13458 (3) 


-0.01102(4) 


0.01099 (19) 


P2B 


0.60760 (7) 


0.13624 (3) 


0.14157(4) 


0.01093 (19) 
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supporting information 



r3r> 


A COCjCC /'7\ 
U.JOJOJ (/) 


0.11496 (3) 


—0.00632 (4) 


0.01164 (19) 


(JIB 


A AAAA 

U.9909 (2) 


A (\£.r\An /o\ 

0.06047 (8) 


0.11646 (13) 


0,0166 (6) 


02B 


1 AA1 /I /'^\ 

1.0914 (2) 


A 1 ^.n AC\ /o\ 

0.16740 (8) 


A 1 0 '> 0 /I IX 

0.18338 (13) 


0.0228 (6) 


U3r$ 


U.91 /2 (2J 


0.22463 (o) 


0.02485 (13) 


A Al Cil 

0.019/ (6) 


vJ4r> 


U.oj22 (2) 


A ATOAT /AX 
0.0/80/ (9) 


A T Aio 1 ^'^ A\ 
0.20321 (14) 


A AO Z A /'n\ 

0.0254 (/) 




(J.ooOl (2) 


A OAAA'^ /A\ 

0.20092 (9) 


A ^1 AO/1 /I A\ 

0.23486 (14) 


A A'lAA /0\ 

0.0299 (8) 


06B 


A /'A /I C /'^X 

0.6945 (2) 


0.21945 (8) 


0.04407 (13) 


A A'^ 1 0 / /'\ 

0.0218 (6) 


07N 


0.7780 (2) 


A AOA/1A /0\ 

0.03940 (8) 


A AT)AA /I /I \ 

0.07390 (14) 


A A'^ A 0 /n\ 

0.0248 (7) 




0. / /o3 (2) 


A nn A 1 1 /A\ 
0.0/413 (9) 


A 1 TTO jC / 1 /I \ 

—0.12 /86 (14) 


0.0269 (/) 




0. /oj J (2) 


A 1 O^OO /0\ 

O.I0088 (8) 


AAOIO^ 

—0.08184 (13) 


A A1 on { £i\ 

0.018 / (6) 


CIB 


1.1966 (3) 


0.12882 (11) 


0.02456 (18) 


A A 1 Z'C /0\ 

0.0165 (8) 


HIBA 


1 TI OO 

1.2j05 


A 1 OCT 

0. 128 / 


A A 1 1 T 

—0.01 12 


A ATA* 
0.020^ 


T T 1 T3T> 

HIBB 


1 1 TA 

1.2170 


A 1 CAO 

0.1508 


A AC^ 0 

0.0528 


A A'lA* 

0.020* 


CzB 


1.2164 (3) 


A AA'3'>'7 /"I 1 \ 

0.0932/ (11) 


0.063 /9 (18) 


A A1 C*! /0\ 

0.0153 (8) 


C3B 


1 'I 1 OA /O \ 

1.2189 (3) 


A ACOA1 /I^X 

0.05801 (12) 


A AO /I 1 /T\ 

0.0341 (2) 


A A 1 AT /AN 

0.0197 (9) 


HjBA 


1,2144 


0.0jo4 


A A 1 1 A 

—0.0120 


A AO A * 

0.024^ 


C4B 


1.2277 (3) 


0.02531 (12) 


A ATAA /'^\ 

0.0709 (2) 


A A'l C 1 /I A\ 

0.0251 (10) 


H4BA 


1.22D4 


A AA1 C 

0.0015 


A f\AC\n 

0.049 / 


A A'lA* 

0.030* 


C5B 


1 'I /I A A /O X 

1.2400 (3) 


A A'^/^A/' /I IX 

0.02696 (13) 


0.1386 (2) 


A AC\ /IAN 

0.0249 (10) 


T TCT3 A 

H5BA 


1 ^ A C £ 

1.2456 


A AAyl A 

0.0044 


0.1637 


A Al Asfe 

0.030* 


CoB 


1.2435 (3) 


0.06168 (13) 


A 1 /COT /0\ 

0.168/ (2) 


A A'^O A /I A\ 

0.0239 (10) 


H6BA 


1.2556 


A A^l 

0.0632 


A 1 /( A 

0.2149 


A A'^Asfc 

0.029* 


C7B 


1.2304 (3) 


A AA /I /I /' /'I'^X 

0.09446 (12) 


A 1010C /I A\ 

0.13185 (19) 


A A 1 01 fC>\ 

0.0182 (8) 


T TTn A 

H7BA 


1 AA 

1.2309 


All O-^ 

0.1182 


A Id"? 

0.1533 


A AT^ A 

0,022* 


CoB 


1.0501 (3 J 


A AAC C7 /I 1 \ 

0.09jj / (11) 


—0.06920 (18) 


0,0133 (8) 


C9B 


1.0016 (3) 


0.06219 (11) 


-0.05504 (18) 


0.0147 (8) 


H9BA 


0.9663 


0.0613 


-0.0182 


A A 1 0 rf; 

0.018* 


ClOB 


1 A A A '~\ \ 

1.0042 (3) 


0.03033 (12) 


A AATOO /I A\ 

-0.09388 (19) 


A A1 OT /OA 

0.0183 (8) 


HlUB 




A AAT? 
0.00/ / 


A AC^A 

—0.0830 


0.022 


CUB 


1.0535 (3) 


A AO 1 T/' /I ^X 

0.03176 (12) 


A 1 /I 00 A /I A\ 

-0.14880 (19) 


A A-^A/I /AX 

0.0204 (9) 


T T 1 1 T3 

HUB 


1 AC C /I 

1.0554 


A A 1 A A 

0.0100 


-0.1755 


A AT y1 * 

0,024* 


C12B 


1 1 AAA 

1.1000 (3) 


0.06507 (12) 


-0.16466 (18) 


A A1 00 /AN 

0.0188 (9) 


TT1 OT> 

H12B 


1 1 T A 

1.1320 


0.0663 


—0.2029 


0.023* 


C13B 


1.0996 (3) 


A AA/'OO 

0.09638 (12) 


-0.12477 (17) 


A A 1 /'A /0\ 

0.0160 (8) 


H13B 


1.1333 


0.1187 


-0.1351 


A A 1 AA 

0.019* 


C14B 


1.0666 (3) 


0.17601 (11) 


—0.06273 (18) 


A A 1 /I /I /0\ 

0.0144 (8) 


C15B 


A AA A 

0.9946 (3) 


0.18015 (11) 


All n HZ / 1 o\ 

-0.11765 (18) 


A A 1 1 /0\ 

0.0161 (8) 


H15B 


A A yl O/T 

0.9486 


A 1 /ITA'^ 

0.1602 


A 1 'lAO 

—0.1298 


A A 1 A* 

0.019* 


C16B 


A A OA /I \ 

0.9894 (3) 


xi.iXl^A (12) 


-0.15472 (19) 


A A 1 A A /A\ 

0.0199 (9) 


TT1 ^T> 

HloB 


A A /I A A 

0.9400 


0.2153 


A 1 A 1 A 

-0.1919 


A AT /I * 

0,024* 


L17B 


1.0561 (3) 


V. 24225 (12) 


A ^ in z /'^\ 

-0.1375 (2) 


A ATT A /A\ 

0.0229 (9) 


H17B 


1.0523 


0.2648 


-0.1626 


A AT 0 * 

0.028* 


CloB 


1.1283 (J) 


0.23856 (12) 


—0.0836 (2) 


0.0240 (9) 


H18B 


1.1746 


0.2585 


-0.0720 


0.029* 


C19B 


1.1334 (3) 


0.20558 (12) 


-0.0461 (2) 


0.0210(9) 


H19B 


1.1828 


0.2033 


-0.0090 


0.025* 


C20B 


0.9702 (3) 


0.08984(11) 


0.09573 (17) 


0.0121 (8) 


C21B 


1.0387 (3) 


0.15807(10) 


0.13762 (18) 


0.0139 (8) 
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supporting information 



C22B 


0.9234 (3) 


0.19355 (11) 


0.03834 (18) 


0.0147 (8) 


C23B 


0.8131 (3) 


0.10392 (12) 


0.17163 (19) 


0.0189 (9) 


C24B 


0.8253 (3) 


0.18124(12) 


0.19488 (18) 


0.0173 (8) 


C25B 


0.7259 (3) 


0.19271 (12) 


0.07068 (18) 


0.0157 (8) 


C26B 


0.7733 (3) 


0.06860 (12) 


0.04949 (18) 


0.0173 (8) 


C27B 


0.7730 (3) 


0.08942 (11) 


-0.07923 (19) 


0.0167 (8) 


C28B 


0.7662 (3) 


0.16171 (11) 


-0.04736 (17) 


0.0145 (8) 


C29B 


0.5948 (3) 


0.10651 (11) 


0.21202 (17) 


0.0134 (8) 


C30B 


0.5342 (3) 


0.07484 (12) 


0.21128(19) 


0.0217(9) 


H30B 


0.4964 


0.0669 


0.1715 


0.026* 


C31B 


0.5280 (4) 


0.05449 (13) 


0.2683 (2) 


0.0283 (10) 


H31B 


0.4875 


0.0324 


0.2670 


0.034* 


C32B 


0.5804 (3) 


0.06624 (13) 


0.3264 (2) 


0.0259 (10) 


H32B 


0.5766 


0.0521 


0.3651 


0.031* 


C33B 


0.6382 (3) 


0.09836 (13) 


0.32857 (19) 


0.0233 (9) 


H33B 


0.6730 


0.1067 


0.3690 


0.028* 


C34B 


0.6458 (3) 


0.11862 (12) 


0.27211 (17) 


0.0183 (8) 


H34B 


0.6858 


0.1408 


0.2741 


0.022* 


C35B 


0.5234 (3) 


0.17437 (11) 


0.15831 (17) 


0.0124 (7) 


C36B 


0.4232 (3) 


0.16650(12) 


0.1637 (2) 


0.0189 (8) 


H36B 


0.3984 


0.1415 


0.1563 


0.023* 


C37B 


0.3592 (3) 


0.19484(12) 


0.17970(19) 


0.0207 (9) 


H37B 


0.2909 


0.1892 


0.1829 


0.025* 


C38B 


0.3950 (3) 


0.23121 (12) 


0.19101 (18) 


0.0175 (8) 


H38B 


0.3510 


0.2507 


0.2014 


0.021* 


C39B 


0.4948 (3) 


0.23925 (11) 


0.18723 (18) 


0.0170 (8) 


H39B 


0.5197 


0.2641 


0.1960 


0.020* 


C40B 


0.5586 (3) 


0.21108 (11) 


0.17060 (17) 


0.0150 (8) 


H40B 


0.6269 


0.2169 


0.1676 


0.018* 


C41B 


0.5392 (3) 


0.10925 (11) 


0.07339 (17) 


0.0121 (7) 


H41C 


0.4677 


0.1169 


0.0684 


0.015* 


H41D 


0.5423 


0.0821 


0.0851 


0.015* 


C42B 


0.5198 (3) 


0.15548(11) 


-0.04562(18) 


0.0145 (8) 


C43B 


0.4648 (3) 


0.18089(12) 


-0.01374(19) 


0.0192 (9) 


H43B 


0.4598 


0.1774 


0.0312 


0.023* 


C44B 


0.4166 (3) 


0.21164(12) 


-0.0470 (2) 


0.0251 (10) 


H44B 


0.3801 


0.2291 


-0.0245 


0.030* 


C45B 


0.4223 (3) 


0.21653 (12) 


-0.1132(2) 


0.0240 (9) 


H45B 


0.3887 


0.2371 


-0.1362 


0.029* 


C46B 


0.4773 (3) 


0.19118(12) 


-0.1454(2) 


0.0228 (9) 


H46B 


0.4812 


0.1944 


-0.1905 


0.027* 


C47B 


0.5265 (3) 


0.16125 (12) 


-0.11224(18) 


0.0181 (8) 


H47B 


0.5651 


0.1444 


-0.1346 


0.022* 


C48B 


0.5174 (3) 


0 07522 n n 


-0 04912 


0 0135 est 


C49B 


0.4157(3) 


0.07783 (12) 


-0.07362 (19) 


0.0198 (9) 


H49B 


0.3809 


0.1010 


-0.0702 


0.024* 


C50B 


0.3648 (3) 


0.04685 (13) 


-0.1030 (2) 


0.0240 (10) 


H50B 


0.2958 


0.0490 


-0.1200 


0.029* 
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supporting information 



C51B 0.4146(3) 0.01286(12) -0.10756(18) 0.0217(9) 

H51B 0.3797 -0.0083 -0.1278 0.026* 

C52B 0.5151 (3) 0.00967(12) -0.08257(19) 0.0198(9) 

H52B 0.5493 -0.0136 -0.0853 0.024* 

C53B 0.5654(3) 0.04081 (11) -0.05346(18) 0.0164(8) 

H53B 0.6343 0.0385 -0.0361 0.020* 



Atomic displacement parameters (A^) 







yn 










RulA 


0.00897 (15) 


0.01017(14) 


0.01122(13) 


0.00034 (12) 


0.00190(11) 


0.00117(11) 


Ru2A 


0.00956 (15) 


0.01208 (15) 


0.01064(13) 


0.00028 (12) 


0.00093 (11) 


0.00143 (11) 


Ru3A 


0.00985 (15) 


0.01421 (15) 


0.00964(13) 


0.00038 (12) 


0.00186(11) 


0.00057(11) 


PIA 


0.0110(5) 


0.0106 (5) 


0.0127 (4) 


0.0003 (4) 


0.0029 (4) 


0.0005 (4) 


P2A 


0.0109 (5) 


0.0128 (5) 


0.0112(4) 


0.0015 (4) 


0.0011 (4) 


0.0002 (4) 


P3A 


0.0104 (5) 


0.0156 (5) 


0.0096 (4) 


0.0007 (4) 


0.0022 (4) 
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A AOO /0\ 

0.022 (2) 


CzUB 


A aa/:a /I o\ 

O.OOoO (^loj 


0.0 io (z) 


A AI TO /I T^ 

0.0iz9 (1 /) 


1 D 

CzlB 


A A1 1 /I /I n\ 

0.0114 (ly) 


0.009/ (19) 


A AT AT /I A\ 
0.020/ (19) 


CzzB 


A A 1 A A / 1 A\ 

0.0109 (19) 


0.019 (2) 


A A 1 ^ ^ / 1 T\ 

0.0144 (17) 


CzJB 


A A 1 /I /"^A 

0.014 (z) 


A AT ^ /T\ 

0.02o (2) 


A A 1 OT /I A\ 

0.0183 (19) 


L-24B 


n Ai c /o\ 
0.01 J (zj 


A AT2 

O.Ozj (z) 


A AI CT /"I 0\ 

O.Oijz (18) 


CzoB 


A AI >1 

0.014 (2J 


0.020 (2) 


A AI ■^■l /I '7\ 

0.0133 (1 /) 


C26B 


A AAO 1 /I A\ 

0.0081 (19) 


A AO C /0\ 

0.025 (2) 


A AI Z' Z' /I 0\ 

0.0166 (18) 


Cz /B 


A A 1 O /0\ 

O.Olz (z) 


A A 1 O /'0\ 

0.018 (2) 


A AO AO /I AX 

0.0202 (19) 


CzSB 


A AAAA /"I n\ 

0.0090 (19) 


A AO 1 /'0\ 

0.021 (2) 


0.0136 (1 /) 


C29B 


A A 1 O /:r /I A\ 

O.Olzo (19) 


A A 1 O /0\ 

0.018 (2) 


A AAAO /I zr\ 

0.0098 (16) 


C30d 


A A-^ C /''^\ 

0.0z5 (z) 


A AO O /'0\ 

0.023 (2) 


A A 1 O T / 1 A\ 

0.0183 (19) 


CiiD 


A An /i\ 
0.03 / (3) 


A AOO /0\ 

0.022 (2) 


A AOA /0\ 

0.029 (2) 


CizD 


A AT7 /1\ 

O.Oz / (3J 


0.033 (3) 


A AOA /0\ 

0.020 (2) 


C33d 


A AT? /1\ 

0.023 (2) 


A A'? y1 \ 

0.034 (3) 


A A 1 ^ O / 1 A\ 

0.0148 (19) 


Ci4D 


A A 1 A 
0.019 (2) 


A AO A /0\ 

0.024 (2) 


A A 1 OO /I ■7\ 

0.0122 (1 /) 


C3jd 


A A1 A A /"I A\ 

0.0109 (19J 


A A 1 C /I / 1 A\ 

0.0154 (19) 


A AI 1 A /I iZ\ 

0.0110 (16) 


C3oD 


A A1 A 

0.010 (2J 


A AI T /0\ 
0.01 / (2J 


A A'3A /'0\ 

0.030 (2) 


C37d 


A AI A /'^\ 

0.014 (2) 


A AO C /0\ 

0.025 (2) 


A AOO /0\ 

0.023 (2) 


C3oD 


A A 1 T 

0.01 / (2) 


A AOO /'0\ 

0.022 (2) 


A A 1 /I O / 1 0\ 

0.0148 (18) 


C39d 


A A'^ 1 /'^\ 

0.021 (2) 


A AI ^ /'0\ 

0.016 (2) 


A AI /IO /I 0\ 

0.0142 (18) 


C4Ud 


A A 1 yl 

0.014 (2) 


A A 1 A /'0\ 

0.019 (2) 


A A 1 O jC /I T\ 

0.0126 (1 /) 


C41d 


A AAAA /" 1 0\ 

0.0099 (18) 


A A 1 O 1 /I AA 

0.0121 (19) 


0.0144 (17) 


C4zD 


A f\f\^ A { 1 0\ 

0.0064 (18) 


A A 1 /o\ 

0.016 (2) 


A AO AT / 1 A\ 

0.0203 (19) 


C43d 


A A1 T f'^\ 
0.01 / (2) 


0.02z (z) 


A AI nc\ /I A\ 

0.01 /9 (19) 


A AT) 

C44d 


A AO y1 /0\ 

0.024 (2) 


A AOA 

O.OzO (z) 


A A1A /'0\ 

0.030 (2) 


C45B 


A A 1 A 

0.019 (2) 


A ATT 

0.022 (2) 


A AOO /0\ 

0.028 (2) 


^/l /TO 

C4oB 


0.01 J (2) 


A A'3A /'T\ 
0.030 (2) 


A ATT /'T\ 

0.02z (Z) 


C47B 


0.016(2) 


0.022 (2) 


0.0158 (18) 


C48B 


0.0107(19) 


0.019(2) 


0.0112(17) 


C49B 


0.012 (2) 


0.028 (2) 


0.0201 (19) 


C50B 


0.011 (2) 


0.038 (3) 


0.023 (2) 


C51B 


0.024 (2) 


0.026 (2) 


0.0152(19) 



supporting information 



0.0064 (18) 


0.0004 (19) 


-0.0015 (18) 


0.0043 (19) 


-0.0023 (18) 


0.0127(19) 


0.0000 (19) 


-0.0009 (17) 


0.0076 (18) 


-0.0015 (16) 


0.0017 (16) 


-0.0014 (16) 


0.0026(15) 


0.0008 (14) 


-0.0032 (15) 


0.0018(16) 


0.0027 (15) 


-0.0030(15) 


-0.0011 (17) 


0.0030 (16) 


-0.0024 (16) 


0.0035 (18) 


0.0017(17) 


-0.0085 (16) 


0.0078 (18) 


0.0043 (16) 


0.0002 (16) 


0.0027 (16) 


0.0025 (15) 


0.0014(15) 


0.0009 (16) 


0.0095 (15) 


-0.0014 (15) 


0.0011 (16) 


0.0057 (15) 


-0.0012 (15) 


0.0040(18) 


0.0054 (17) 


0.0016(16) 


0.0043 (19) 


0.0083 (18) 


0.0064 (16) 


-0.0040(18) 


0.0067 (19) 


-0.0003 (17) 


0.0002 (18) 


0.0037 (17) 


0.0029 (16) 


-0.0021 (15) 


0.0031 (14) 


-0.0045 (15) 


0.0018(15) 


0.0024(15) 


0.0018(15) 


0.0001 (16) 


0.0020 (14) 


-0.0029 (15) 


0.0020(18) 


0.0072 (16) 


-0.0007 (17) 


-0.0013 (17) 


0.0059 (15) 


0.0025 (16) 


-0.0025 (17) 


0.0058 (15) 


-0.0050 (16) 


-0.0008 (17) 


-0.0045 (15) 


-0.0023 (16) 


0.0009 (16) 


0.0006 (15) 


-0.0009 (16) 


0.0016(16) 


0.0030 (14) 


-0.0054 (16) 


0.0030(16) 


0.0028 (14) 


0.0000 (14) 


-0.0064 (19) 


0.0064 (17) 


-0.0014(17) 


-0.008 (2) 


0.012 (2) 


0.0029 (18) 


0.007 (2) 


0.0095 (18) 


0.0100(18) 


0.007 (2) 


0.0065 (17) 


-0.0001 (17) 


-0.0008(18) 


0.0021 (15) 


-0.0021 (16) 


0.0016(15) 


0.0015 (14) 


-0.0013 (14) 


-0.0030 (16) 


0.0041 (16) 


-0.0029 (17) 


0.0010(18) 


0.0033 (16) 


-0.0052 (17) 


0.0059 (17) 


0.0040 (15) 


-0.0011 (15) 


0.0003 (17) 


0.0033 (16) 


0.0002(15) 


-0.0008 (16) 


0.0035 (15) 


-0.0007 (15) 


-0.0014(15) 


0.0019(14) 


-0.0029 (14) 


-0.0024 (15) 


0.0000 (15) 


0.0012(15) 


0.0037 (17) 


-0.0015 (16) 


0.0005 (16) 


0.0069 (19) 


-0.0017 (19) 


-0.0061 (18) 


0.0027(18) 


-0.0069 (18) 


0.0061 (18) 


-0.0023 (18) 


-0.0009 (17) 


0.0073 (18) 


-0.0009(17) 


0.0030 (15) 


0.0023 (16) 


-0.0039 (16) 


0.0023 (14) 


0.0002 (14) 


0.0000 (17) 


0.0018 (16) 


-0.0043 (17) 


-0.0025 (19) 


0.0021 (17) 


-0.0066 (19) 


-0.0090 (19) 


0.0030 (17) 


-0.0040 (16) 
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C52B 0.021 (2) 


0.020(2) 0.0184(19) 


-0.0043 (18) 


0.0017(16) -0.0007(16) 


C53B 0.012 (2) 


0.019 (2) 0.0169 (18) 


-0.0037 (16) 


-0.0018 (15) -0.0010 (15) 


Geometric parameters (A, °) 


RulA — C21A 


1.873 (4) 


RulB — C21B 


1.873 (4) 


RulA — C20A 


1.927 (4) 


RulB — C20B 


1 934 C4) 


RulA — C22A 


1.946 (4) 


RulB — C22B 


1.952 (4) 


RulA — PIA 


2.3353 (10) 


RulB — PIB 


2.3406 (10) 


RulA — Ru3A 


2.8454 (4) 


RulB — Ru2B 


2.8504 (4) 


RulA — Ru2A 


2 9054 ("4) 


RulB — ^Ru3B 


2 8992 (A^ 


Ru2A — C24A 


1.898 (4) 


Ru2B — C24B 


1.906 (4) 


Ru2A — C25A 


1.922 (4) 


Ru2B — C25B 


1.932 (4) 


Ru2A — C23A 


1.932 (4) 


Ru2B — C23B 


1.940 (4) 


Ru2A — P2A 


2.3232 (10) 


Ru2B — P2B 


2.3195 (10) 


Ru2A — Ru3A 


2.8353 (4) 


Ru2B — Ru3B 


2.8451 (4) 


Ru3A — C27A 


1.898 (4) 


Ru3B — C27B 


1.893 (4) 


Ru3A — C28A 


1.935 (4) 


Ru3B — C26B 


1.929 (4) 


Ru3A — C26A 


1.940 (4) 


Ru3B — C28B 


1.933 (4) 


Ru3A — P3A 


2.3196 (10) 


Ru3B — P3B 


2.3191 (10) 


PIA — C14A 


1.825 (4) 


PIB — C14B 


1.821 (4) 


PIA — C8A 


1.832 (4) 


PIB — C8B 


1.825 (4) 


PIA — CIA 


1.859 (4) 


PIB — CIB 


1.867 (4) 


P2A — C35A 


1.815 (4) 


P2B — C35B 


1.823 (4) 


P2A — C29A 


1.843 (4) 


P2B — C29B 


1.825 (4) 


P2A — C41A 


1.850 (4) 


P2B — C41B 


1.845 (4) 


P3A — C42A 


1.828 (4) 


P3B — C42B 


1.820 (4) 


P3A — C48A 


1.837 (4) 


P3B — C48B 


1.841 (4) 


P3A — C41A 


1.854 (4) 


P3B — C41B 


1.850 (4) 


01 A — C20A 


1.150 (5) 


OIB — C20B 


1.145 (4) 


02A — C21A 


1 149 


02B — C21B 


1.153 (5) 


03A — C22A 


1.141 (5) 


03B — C22B 


1.136 (5) 


04A— C23A 


1.147 (5) 


04B — C23B 


1.134 (5) 


05A — C24A 


1.145 (5) 


05B — C24B 


1.134 (5) 


06A — C25A 


1 150 (5^ 


06B — C25B 


1.147 (5) 


OVA — C26A 


1.140 (5) 


07N — C26B 


1.148 (5) 


08A — C27A 


1.144 (5) 


08B — C27B 


1.149 (5) 


09A— C28A 


1.138 (5) 


09B— C28B 


1.141 (5) 


CIA— C2A 


1.520 (5) 


CIB— C2B 


1.502 (5) 


CIA— HIAA 


0.9900 


CIB— HIBA 


0.9900 


CIA— HIAB 


0.9900 


CIB— HIBB 


0.9900 


C2A— C3A 


1.385 (5) 


C2B— C3B 


1.393 (6) 


C2A— C7A 


1.397 (5) 


C2B— C7B 


1.397 (5) 


C3A— C4A 


1.392 (6) 


C3B— C4B 


1.382 (6) 


C3A— H3AA 


0.9500 


C3B— H3BA 


0.9500 


C4A— C5A 


1.383 (6) 


C4B— C5B 


1.389 (6) 


C4A— H4AA 


0.9500 


C4B— H4BA 


0.9500 


C5A— C6A 


1.385 (6) 


C5B— C6B 


1.376 (6) 
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C5A — H5AA 


0.9500 


C6A — C7A 


1.382 (6) 


C6A — ^H6AA 


0.9500 


/~n A TTT A A 

C7A — WIKK 


0.9500 


Co A — C9A 


1.388 (5) 


C8A — C13A 


1.400 (5) 


C9A — CI OA 


1.389 (5) 


r\ A TTr\ A A 

C9A — H9AA 


0.9500 


ClOA — CllA 


1.376 (6) 


ClOA — HlOA 


0.9500 


CllA — C12A 


1.389 (6) 


CllA — HllA 


0.9500 


C12A — C13A 


1.386 (5) 


C12A — H12A 


0.9500 


C13A — H13A 


0.9500 


C14A — C19A 


1.393 (5) 


C14A — C15A 


1.394 (6) 


C15A — C16A 


1.391 (5) 


C15A — H15A 


0.9500 


/—I 1 /' A /" I 1 T A 

C16A — Cl/A 


1.386 (6) 


/~< 1 ^ A TT1 ZT A 

C16A — ^HloA 


0.9500 


C17A — C18A 


1.386 (6) 


/~1 1^A TT1^A 

C17A — H17A 


0.9500 


f~\ 1 O A 1 r\ A 

C18A — C19A 


1.387 (5) 


1 O A TT1 O A 

C18A — ^H18A 


0.9500 


C19A — H19A 


0.9500 


C29A — C30A 


1.391 (5) 


C29A — C34A 


1.397 (6) 


C30A — C3 1 A 


1.386 (5) 


C30A — H30A 


0.9500 


C31A — C32A 


1.380 (6) 


1 A TT-^ 1 A 

C31A — H31A 


A A^AA 

0.9500 


C32A — C33A 


1.386 (6) 


C32A — H32A 


0.9500 


C33A — C34A 


1.390 (5) 


/"ill A TT'T^ A 

C33A — H33A 


0.9500 


r^'> A A TTO /I A 

C34A — H34A 


0.9500 


C35A — C36A 


1.393 (5) 


C35A — C40A 


1.404 (5) 


C3oA — C37A 


1.392 (6) 


C36A — H36A 


0.9500 


C37A — C38A 


1.378 (6) 


C37A— H37A 


0.9500 


C38A— C39A 


1.390 (6) 


C38A— H38A 


0.9500 


C39A— C40A 


1.375 (6) 


C39A— H39A 


0.9500 


C40A— H40A 


0.9500 



C5B — H5BA 


0.9500 


C6B — C7B 


1.387 (6) 


C6B — ^H6BA 


0.9500 


C7B — ^H7BA 


A A^AA 

0.9500 


C8B — C9B 


1.399 (5) 


C8B — C13B 


1.403 (5) 


C9B — CI OB 


1.388 (5) 


C9B — H9BA 


0.9500 


ClOB — CUB 


1.390 (5) 


ClOB — HlOB 


0.9500 


CUB — ClzB 


1.394 (6) 


CUB — HUB 


0.9500 


C12B — C13B 


1.382 (5) 


C12B — ^H12B 


0.9500 


C13B — H13B 


0.9500 


C14B — C19B 


1.391 (6) 


C14B — C15B 


1.399 (5) 


C15B — C16B 


1.388 (5) 


C15B — H15B 


0.9500 


C16B — C17B 


1.386 (6) 


C16B — H16B 


0.9500 


C17B — C18B 


1.383 (6) 


C17B — H17B 


0.9500 


C18B — C19B 


1.399 (6) 


C18B — H18B 


A A^AA 

0.9500 


C19B — H19B 


0.9500 


C29B — C30B 


1.385 (6) 


C29B — C34B 


1.405 (5) 


C30B — C31B 


1 OAC //'X 

1.395 (6) 


C30B — H30B 


0.9500 


C31B — C32B 


1.374 (6) 


1 n TT1 1 n 

C31B — ^H31B 


A A^AA 

0.9500 


C32B — C33B 


1.374 (6) 


C32B — H32B 


0.9500 


C33B — C34B 


1.386 (5) 


C33B — H33B 


0.9500 


o /I n T TO /I n 

C34B — H34B 


0.9500 


C35B — C36B 


1.393 (5) 


C35B — C40B 


1.395 (5) 


o ^n 1 Tn 

C36B — C37B 


1 10A 

1.389 (6) 


C36B — H36B 


0.9500 


C37B — C38B 


1.383 (6) 


C37B— H37B 


0.9500 


C38B— C39B 


1.382 (6) 


C38B— H38B 


0.9500 


C39B— C40B 


1.388 (5) 


C39B— H39B 


0.9500 


C40B— H40B 


0.9500 
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C41A— H41A 
C41A— H41B 
C42A— C43A 
C42A— C47A 
C43A— C44A 
C43A— H43A 
C44A— C45A 
C44A— H44A 
C45A— C46A 
C45A— H45A 
C46A— C47A 
C46A— H46A 
C47A— H47A 
C48A— C49A 
C48A— C53A 
C49A— C50A 
C49A— H49A 
C50A— C51A 
C50A— H50A 
C51A— C52A 
C51A— H51A 
C52A— C53A 
C52A— H52A 
C53A— H53A 



0.9900 
0.9900 

1.388 (6) 
1.397 (5) 

1.396 (5) 
0.9500 
1.381 (6) 
0.9500 
1.386 (6) 
0.9500 

1.389 (6) 
0.9500 
0.9500 
1.391 (5) 

1.393 (6) 
1.383 (6) 
0.9500 

1.394 (7) 
0.9500 
1.380 (6) 
0.9500 

1.397 (5) 
0.9500 
0.9500 



C41B— H41C 
C41B— H41D 
C42B— C43B 
C42B— C47B 
C43B— C44B 
C43B— H43B 
C44B— C45B 
C44B— H44B 
C45B— C46B 
C45B— H45B 
C46B— C47B 
C46B— H46B 
C47B— H47B 
C48B— C53B 
C48B— C49B 
C49B— C50B 
C49B— H49B 
C50B— C51B 
C50B— H50B 
C51B— C52B 
C51B— H51B 
C52B— C53B 
C52B— H52B 
C53B— H53B 



0.9900 
0.9900 
1.385 (5) 
1.409 (5) 
1.400 (6) 
0.9500 
1.392 (6) 
0.9500 

1.388 (6) 
0.9500 
1.382 (6) 
0.9500 
0.9500 

1.387 (5) 
1.396 (5) 

1.389 (6) 
0.9500 
1.385 (6) 
0.9500 
1.385 (6) 
0.9500 

1.388 (5) 
0.9500 
0.9500 



C21A- 
C21A- 
C20A- 
C21A- 
C20A- 
C22A- 
C21A- 
C20A- 
C22A- 
PIA— 
C21A- 
C20A- 
C22A- 
PIA— 
Ru3A- 
C24A- 
C24A- 
C25A- 
C24A- 
C25A- 
C23A- 
C24A- 
C25A- 



-RulA— C20A 
-RulA— C22A 
-RulA— C22A 
-RulA— PIA 
-RulA— PIA 
-RulA— PIA 
-RulA— Ru3A 
-RulA— Ru3A 
-RulA— Ru3A 
RulA— Ru3A 
-RulA— Ru2A 
-RulA— Ru2A 
-RulA— Ru2A 
RulA— Ru2A 
-RulA— Ru2A 
-Ru2A— C25A 
-Ru2A— C23A 
-Ru2A— C23A 
-Ru2A— P2A 
-Ru2A— P2A 
-Ru2A— P2A 
-Ru2A— Ru3A 
-Ru2A— Ru3A 



92.48 (16) 
88.00(16) 
174.93 (16) 
96.65 (12) 
94.10(11) 
90.85 (11) 
97.54(11) 
89.31 (11) 
85.63 (11) 
165.24 (3) 
155.76(12) 
81.74(11) 
95.78 (11) 
107.20 (3) 
59.067 (10) 

88.49 (16) 
91.20(17) 
171.90(17) 
100.14(12) 
94.67 (12) 
93.35 (13) 
169.64 (12) 
96.22 (11) 



C21B- 
C21B- 
C20B- 
C21B- 
C20B- 
C22B- 
C21B- 
C20B- 
C22B- 
PIB— 
C21B- 
C20B- 
C22B- 
PIB— 
Ru2B- 
C24B- 
C24B- 
C25B- 
C24B- 
C25B- 
C23B- 
C24B- 
C25B- 



-RulB- 
-RulB- 
-RulB- 
-RulB- 
-RulB- 
-RulB- 
-RulB- 
-RulB- 
-RulB- 
RulB— 
-RulB- 
-RulB- 
-RulB- 
RulB— 
-RulB- 
-Ru2B- 
-Ru2B- 
-Ru2B- 
-Ru2B- 
-Ru2B- 
-Ru2B- 
-Ru2B- 
-Ru2B- 



-C20B 

-C22B 

-C22B 

-PIB 

-PIB 

-PIB 

-Ru2B 

-Ru2B 

-Ru2B 

Ru2B 

-Ru3B 

-Ru3B 

-Ru3B 

Ru3B 

-Ru3B 

-C25B 

-C23B 

-C23B 

-P2B 

-P2B 

-P2B 

-Ru3B 

-Ru3B 



89.79 (15) 
90.29(16) 
176.63 (15) 
100.04 (12) 
92.70(11) 
90.60(11) 
96.46 (12) 
92.88 (10) 
83.77 (11) 
162.58 (3) 
154.94(12) 
85.51 (11) 
93.01 (11) 
104.75 (3) 
59.310(10) 
92.16(16) 
92.57 (17) 
175.23 (16) 
105.96(12) 
91.13 (12) 
88.18 (12) 
156.83 (11) 
81.21 (11) 
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C23A- 


— KuzA — RuiA 


o2.o3 (11) 


rzA — 


-Ku2A — KuiA 


05.70 (3) 


C24A- 


— Ku2A — KulA 


112.89 (12) 


C25A- 


— Ku2A — RulA 


TO C7 /I t\ 

78.57 (11) 


C23A- 


T>,,OA T),,1A 

— KuzA^ — ^RulA 


r\A 1 T /I 

94. iZ (12) 




-Ku2A — KulA 


145.91 (3) 


Ru3A- 


— Ru2A — RulA 


59.411 (10) 


C27A- 


— Ru3A — C28A 


9i.U0 (17) 


Cz /A- 


— Ru3A — C2oA 


y2.oo (1 /) 


CzSA- 


— Ru3A — C2oA 


174.30 (16) 


C27A- 


— Ru3A — ^F3A 


106.25 (12) 


O A 

L26A- 


— Ru3A — r3A 


AA C C / 1 1\ 

90.55 (12) 


(_2oA- 


— Ku3A — rJA 


on 1 o /I 
5 /.lo (12) 


L27A- 


— Ru3A — ^Ru2A 


156.38 (12) 


C28A- 


— Ru3A — Ru2A 


OA O C 

80.85 (11) 


C2oA- 


— RuiA — Ru2A 


C\A "^1 /IIX 

94.21 (11) 


r3A — 


-RuiA — RUZA 


CMZ /1\ 

96. o5 (i) 


C27A- 


Tl,,'> A Ti,,t A 

— Ru3A — ^RulA 


95.98 (12) 


C28A- 


— Ru3A — RulA 


AA /IT 

90.47 (11) 


CzoA- 


— Ru3A — ^RulA 


OA C / 1 1\ 

89.65 (12) 


r3A — 


-Ru3A — RulA 


1 /CC 

15 /.65 (i) 


Ru2A- 


T> A T* 1 A 

— Ru3A — ^RulA 


61.522 (10) 


C14A- 


T* 1 A /""i o A 

—PI A — Co A 


1 A 1 O / 1 n\ 

101.86 (17) 


1 /I A 


Tl 1 A 1 A 

— rlA — CIA 


1 A-^ 1 / 1 0\ 

102.16 (18) 


Co A — 


T)1 A 1 A 

-r iA — CIA 


100.24 (1 /) 


C MA- 


T*1 A T> 1 A 

— PIA — RulA 


112.63 (12) 


CS A— 


T* 1 A T> 1 A 

-PIA — RulA 


122.60 (13) 


/"^ 1 A 

CiA — 


-rlA — RulA 


114.63 (12) 


C3dA- 


— r2A — C2yA 


101.65 (1 /) 


C35A- 


— P2A — C41A 


1 AC CA /I 0\ 

105.59 (18) 


C29A- 


Tl'l A /I 1 A 

— P2A — C41A 


AO o 1 / 1 /:r\ 

98.81 (16) 


C35A- 


— r2A — Ru2A 


IITII 

117.11 (13) 


CzyA- 


TDT A ID-.-.'*) A 

— r2A — Ru2A 


116.51 (13) 


C41A- 


— P2A — Ru2A 


114.77 (12) 


C42A- 


— Pi A — C45A 


A A / 1 '7\ 

99.72 (17) 


C42A- 


Tl'5 A /~^A 1 A 

— FiA — C41A 


106.04 (18) 


C48A- 


TIO A /~" A 1 \ 

— P3A — C41A 


1 A'^ 01 /I TX 

102.82 (17) 


C42A- 


TIO A T> 1 A 

— P3A — Ru3A 


110 lA/lOA 

118.19 (13) 


C48A- 


TIO A Tl *) A 

— P3A — Ru3A 


11/^ AC /ION 

116.05 (13) 


C41A- 


TIT A Tl '> A 

— P3A — Ru3A 


112.18 (12) 


C2A— 


-CIA — PIA 


115.3 (3) 


C2A— 


■> 1 \ T T 1 A A 

-CIA — HIAA 


108.5 


"ni A 

rlA — 


^ 1 A XJ1 A A 

-CIA — HIAA 


1 AO C 

108.5 


C2A- 


-CIA— HIAB 


108.5 


PIA— 


-CIA— HIAB 


108.5 


HIAA 


—CIA— HIAB 


107.5 


C3A- 


-C2A— C7A 


118.4(4) 


C3A- 


-C2A— CIA 


121.4(4) 



C2iB- 


— Ru2B — RuiB 


r\A 1 T z' 1 1\ 

94.17 (12) 


r2B — 


-Ru2B — ^RuiB 


96.40 (3) 


C24B- 


— Ru2B — ^RulB 


97.34 (12) 


C25B- 


— Ru2B — ^RulB 


93.23 (11) 


C23B- 


T),,'^T) T1,,1T) 

— Ru2B — Ru 1 B 


OC C A 

85.54 (11) 


r2B — 


-Ru2B — RulB 


156.11 (3) 


Ru3B- 


TJ ,,Tri T>,,1T71 

— Ru2B — ^RulB 


^1 1 AO /I A\ 

61.198 (10) 


C27B- 


— RuiB — C26B 


AO ^1 / 1 '7\ 

92.62 (17) 


C2 /ts- 


— Rui B — C2 6B 


on CI /I ^\ 
0 /.5i (16) 


C26B- 


— RuiB — C28B 


1 T 1 ^ A / 1 ^\ 

171.69 (16) 


C27B- 


Tl,,'^T> Tl'iTl 

— RuiB — PiB 


AA /I '^X 

99.65 (12) 


C26B- 


— Ru3B — P3B 


93.26 (12) 


C2oB- 


— Ru3B — r JB 


C\A AA / 1 1 \ 

94.90 (11) 


C27B- 


— ^Ru3B — Ru2B 


170.95 (12) 


C26B- 


— Ru3B — Ru2B 


0 1 A A / 1 1 \ 

83.90 (12) 


/— OT-> 

C28B- 


— Rui B — Ru2B 


A A "7 A / 1 1 \ 

94.70 (11) 


rirJ — 


-Rui B — Ru2B 


oo AO /1\ 

00.92 (3) 


C27B- 


— ^Ru3B — RulB 


112.31 (12) 


C26B- 


Tl O T~i T> 1 T~i 

— Ru3B — RulB 


A A OA / 1 1 \ 

90.30 (11) 


OT> 

C28B- 


— ^Ru3B — RulB 


O 1 AT / 1 1 \ 

81.97 (11) 


riB — 


-RuJB — ^RulB 


^ An CA 
14/. 64 (ij 


Tl '^Tl 

Ru2B- 


— ^Ru3B — RulB 


59.492 (10) 


C14B- 


Tl 1 T^ /"< OTl 

— PIB — C8B 


1 AT '^'^ /I T\ 

103.22 (17) 


1 /I T-* 

C14B- 


T> 1 T~> /" 1 rj 

— rlB — CIB 


1 AO /I /I /I 0\ 

102.44 (18) 


C8B— 


Tl 1 T> 1 Tl 

-rlB — CIB 


1 AA AA /I 0\ 

100.09 (18) 


C14B- 


Tl 1 Tl Tt 1 T"! 

— PIB — RulB 


Wl.'^'K (12) 


C8B— 


Tl 1 Tl Tl 1 T~> 

-PIB — RulB 


l-^l A/1 /lOX 

121.04 (13) 


CIB — 


T11T1 T1,,1T~1 

-FIB — RulB 


11/1 T1 

114.71 (12) 


C35B- 


— r2B — C29B 


AO CA /I TX 

98.54 (1 /) 


C35B- 


Tl-^T^ /" A 1 T^ 

— P2B — C41B 


1 AC AT /I T\ 

105.67 (17) 


AT^ 

C29B- 


Tl'^T") /"^ /I 1 T> 

— r2B — C41B 


1 A-^ O C /I T\ 

102.85 (17) 


C35B- 


— P2B — ^Ru2B 


I'^A AC 

120.05 (13) 


^^Ar> 
C29B- 


— r2B — Ru2B 


lie 'TA /I 

115. /O (13) 


C41B- 


Tl-^T^ Tl 

— P2B — Ru2B 


111 A1 /l-^X 

111.91 (12) 


C42B- 


— PiB — C48B 


1 A 1 OT / 1 '7\ 

101.87 (17) 


C42B- 


TllTTl /I 1 Tl 

— ^PiB — C41B 


1 f\£. AC /I '7\ 

106.45 (17) 


C48B- 


Tn Tl /" A 1 T^ 

— P3B — C41B 


AO f\n / 1 

98.07 (16) 


C42B- 


-P3B— Ru3B 


11/^ OO /1T\ 

116.88 (13) 


C48B- 


-P3B— Ru3B 


11T 1C /10\ 

117.15 (13) 


C41B- 


-P3B— Ru3B 


1 t A AT /1 

114.07 (12) 


C2B- 


-CIB— PIB 


113.4 (3) 


C2B- 


-CIB— HIBA 


108.9 


PIB— CIB— HIBA 


1 AO A 

100.9 


C2B- 


-CIB— HIBB 


108.9 


PIB— 


-CIB— HIBB 


108.9 


HIBA— CIB— HIBB 


107.7 


C3B— C2B— C7B 


117.6(4) 


C3B- 


-C2B— CIB 


121.7 (3) 
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C7A — C2A — CIA 


1 'I A 1 \ 

120.2 (3) 


C2A — C3A — C4A 


1 'I A O /■ ,1 \ 

120.8 (4) 


C2A — C3A — H3AA 


1 1 A ^ 

119.6 


A A /"i'^ A ry^ A A 

C4A — C3A — ^H3AA 


1 1 A ^ 

119.6 


C5A — C4A — C3A 


1 1 A O /' A\ 

119.8 (4) 


/^C A A A TT/1 A A 

C5A — C4A — H4AA 


1 'lA 1 

120.1 


A A A TT A A A 

C3A — C4A — H4AA 


1 '^A 1 

120.1 


C4A — C5A — C6A 


1 1 A A / /I \ 

120.0 (4) 


A A /^C A TTC A A 

C 4 A — C 5 A — H 5 A A 


120.0 


CoA — C5A — H5AA 


120.0 


C7A — C6A — C5A 


1 1 A O / A\ 

119.8 (4) 


A /^/T A TTzT A A 

C7A — Co A — Ho A A 


1 'lA 1 

120.1 


CjA — CoA — ^HoAA 


1 TA 1 

120.1 


CoA — C7A — C2A 


121.1 (4) 


f A A TTT A A 

C6A — C7A — H7AA 


119.5 


f~\r\ A A TTT A A 

C2A — C7A — H7AA 


119.5 


t~^C\ A /~^0 A 1 'J A 

C9A — CoA — C13A 


1 1 A 1 /' A\ 

119.1 (4) 


C9A — C8A — ^PIA 


1 '^A O 

120.8 (3) 


/—I 1 T A 1"^ OA n 1 A 

C13A — C8A — PI A 


1 1 A A /ON 

119.9 (3) 


CoA — CyA — C 1 UA 


1 ^ A A / A\ 

120.4 (4) 


/~<0 A /^A A TTA A A 

C8A — CyA — H9AA 


1 1 A O 

119.8 


A A /^A A TTA A A 

C 1 OA — C9A — H9AA 


1 1 A O 

119.8 


CllA — CI OA — C9A 


120.2 (4) 


/^11A /^lAA TT1AA 

CllA — ClOA — HlUA 


1 1 A A 

119.9 


f~^C\ A /~*1AA TT1AA 

CyA — ClOA — HlUA 


1 1 A A 

119.9 


ClOA — CllA — C12A 


120.0 (4) 


C ' 1 /\ A 11A TT11A 

ClOA — CllA — HllA 


120.0 


/^I'lA /^11A TT11A 

C12A — CllA — HllA 


1 1A A 

120.0 


/^1'5A /^1'^A /^11A 

C13A — ClzA — CllA 


120.0 (4) 


/"I 1 O A /" l^A TTI'IA 

C 1 3 A — C 1 2A — H 1 2A 


120.0 


f~\ 1 1 A I'^A TTI'^A 

CllA — C12A — ^H12A 


120.0 


C 1 2 A — C 1 3 A — CoA 


120.2 (4) 


/~<10A /~111A TTI'iA 

C12A — C13A — ^H13A 


1 1 A A 

119.9 


/—I O A 10A TT10A 

CoA — C13A — HI 3 A 


119.9 


1 A A /" 1 /I A 1 C A 

C19A — C14A — C15A 


1 1 O A / A\ 

118.4 (4) 


C19A — C14A — rlA 


120.1 (3) 


C15A — C14A — FIA 


121.4 (3) 


C16A — C15A — C14A 


1 A O /' A\ 

120.8 (4) 


C ' 1 /' A /" 1CA TT1CA 

C16A — C15A — H15A 


119.6 


/^1/IA /^1CA TT1CA 

C14A — C15A — ^H15A 


1 1 A Z" 

119.6 


C 1 7 A — C 1 o A — C 1 5 A 


1 1 A A /' A\ 

119.9 (4) 


/'■' 1 T A /'"' i/'A TTI/'A 

C17A — C16A — H16A 


120.0 


C15A — C16A— H16A 


120.0 


C16A— C17A— C18A 


120.1 (4) 


C16A— C17A— H17A 


120.0 


C18A— C17A— H17A 


120.0 


C17A— C18A— C19A 


119.7(4) 


C17A— C18A— H18A 


120.2 



C7B — C2B — C 1 B 


120.7 (4) 


C4B — C3B — C2B 


1 A A //IN 

120.9 (4) 


/^/ITl /^'>'r> TT'5TJ A 

C4B — C3d — ^H3BA 


1 1 A 

119.6 


/^'^T^ /^'>T^ TTOT^ A 

C2B — C3B — ^H3BA 


1 1 A Z" 

119.6 


/"^TT) /^/IT> /^CT~> 

C 3 B — C4B — C 5 B 


1 OA T /y1 \ 

120.7 (4) 


C3B — C4B — H4BA 


1 1 A T 

119.7 


f~^cn AT^ TT/ln A 

C5B — C4B — H4BA 


1 1 A T 

119.7 


/~^zrT~> /^CT) /"'/IT") 

CoB — C5B — C4B 


1 1 A 1 / A\ 

119.1 (4) 


CoB — C3B — HjBA 


120.4 


C4B — C5B — H5BA 


120.4 


/^CTt /^/TT^ /^^TTi 

C5B — C6B — C7B 


1 '^A 1 

120.3 (4) 


C 5 B — C oB — HoB A 


1 1 A A 

119.9 


/~^^Ti /^ZTT^ JJ^n A 

C7B — CoB — HoB A 


1 1 A A 

119.9 


C6B — C7B — C2B 


121.3 (4) 


C6B — C7B — H7BA 


119.4 


/— ■ i~> /— ' T i~> TTTT^ A 

C2B — C7B — H7BA 


119.4 


C9B — C8B — C 1 3B 


118.3 (3) 


C9B — C8B — r 1 B 


1 '^A '5 

120.3 (3) 


C13B — C8B — PIB 


121.0 (3) 


C 1 OB — C9B — CoB 


121.1 (4) 


AT> /^AT> TTATJ A 

C 1 OB — C9B — ^H9BA 


1 1 A vl 

119.4 


/^OT^ /"'AT^ TTAT^ A 

C 8B — C9B — H9B A 


1 1 A /I 

119.4 


y~1/M~» /~1 1 /^T~» 1 1 

C9B — C 1 OB — C 1 1 B 


119.7 (4) 


/^AT> f\T^ TT1AT> 

C9B — C 1 OB — H 1 OB 


1 OA O 

120.2 


/^ 1 1 T> /^ 1 f\n T T 1 AT> 

CI IB — CI OB — HI OB 


1 OA O 

120.2 


ClOB — CUB — C12B 


120.0 (4) 


1 ATI 1 1 r") T T 1 1 T~l 

ClOB — CUB — HUB 


120.0 


/^I'ln /^iiT> TTiin 

C12B — CI IB — HUB 


1 OA A 

120.0 


C13B — C12B — CI IB 


1 'I A A / A\ 

120.0 (4) 


C13B — C12B — H12B 


120.0 


CUB — C12B — H12B 


120.0 


C 1 2B — C 1 3B — C8B 


1 OA A A\ 

120.9 (4) 


C12B — C13B — ^H13B 


1 1 A ^ 

119.6 


OT^ 1 O TT 1 O 

C8B — C13B — H13B 


119.6 


C 1 9B — C 1 4B — C 1 5B 


1 1 O A / A \ 

118.4 (4) 


C19B — C14B — PIB 


122.0 (3) 


C15B — C14B — PIB 


1 1 A T /"TN 

119.3 (3) 


C16B — C15B — C14B 


121.1 (4) 


/^IZTT) /^1CF> TTICD 

C 1 oB — C 1 5B — ^H 1 5B 


1 1 A C 

119.5 


Afi 1 TT1 CT^ 

C14B — C15B — ^H15B 


1 1 A C 

119.5 


C17B — CloB C15B 


1 1 A A / A\ 

119.9 (4) 


C 1 7B — C 1 6B — H 1 6B 


120.0 


C15B — C16B — H16B 


120.0 


C18B— C17B— C16B 


119.8(4) 


C18B— C17B— H17B 


120.1 


C16B— C17B— H17B 


120.1 


C17B— C18B— C19B 


120.2 (4) 


C17B— C18B— H18B 


119.9 
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C19A — CloA- 


— H18A 


120.2 


/—I 1 O A 1"^ 1 r\ A 

C18A — C19A- 


— C14A 


Yl\2 (4) 


C18A — C19A- 


— H19A 


119.4 


C14A — C19A- 


TT1 C\ A 

— H19A 


119.4 


OlA — C20A— 


-RulA 


173.2 (3) 


02A — C21A— 


-RulA 


179.5 (4) 


03A — C22A— 


-RulA 


172.5 (3) 


04A — C23A— 


-Ru2A 


IT) A /ON 

173.4 (3) 


05A— C24A- 


-Ru2A 


1 1 ^ A\ 

177.1 (4) 


06A— C25A- 


-Ru2A 


171.3 (3) 


07A— C26A- 


-Ru3A 


174.3 (3) 


08A— C27A- 


-Ru3A 


176.1 (4) 


09A— C28A- 


-Ru3A 


173.8 (3) 


C30A— C29A— C34A 


1 1 O A f A\ 

118.4 (4) 


C30A— C29A- 


-P2A 


122.4 (3) 


C34A— C29A- 


-P2A 


119.2 (3) 


C31A— C30A— C29A 


1 A "1 / A \ 

120.7 (4) 


C31A— C30A- 


-H30A 


119.7 


C29A— C30A- 


-H30A 


119.7 


C32A— C31A- 


-C30A 


120.7 (4) 


C32A— C31A- 


-H31A 


119.7 


C30A— C31A- 


-H31A 


119.7 


C31A— C32A- 


-C33A 


A 1 C\ A / A\ 

119 A (4) 


C31A— C32A- 


-H32A 


120.3 


C33A— C32A- 


-H32A 


120.3 


C32A— C33A- 


-C34A 


120.2 (4) 


C32A— C33A- 


-H33A 


119.9 


C34A— C33A- 


-H33A 


119.9 


C33A— C34A— C29A 


1 A ^7 / A\ 

120.7 (4) 


C33A— C34A- 


-H34A 


119.7 


C29A— C34A- 


-H34A 


119.7 


C36A— C35A— C40A 


117.8 (4) 


C36A— C35A- 


-P2A 


123.9 (3) 


C40A— C35A- 


-P2A 


118.2 (3) 


C37A— C36A- 


-C35A 


120.6 (4) 


C37A— C36A- 


-H36A 


1 1 A T 

119.7 


C35A— C36A- 


-H36A 


119.7 


C38A— C37A- 


-C36A 


120.4 (4) 


C38A— C37A- 


-H37A 


119.8 


C36A— C37A- 


-H37A 


119.8 


C37A— C38A- 


-C39A 


119.7 (4) 


C37A— C38A- 


-H38A 


120.1 


C39A— C38A- 


-H38A 


120.1 


C40A— C39A- 


-C38A 


119.9(4) 


C40A— C39A- 


-H39A 


120.1 


C38A— C39A- 


-H39A 


120.1 


C39A— C40A— C35A 


121.4(4) 


C39A— C40A- 


-H40A 


119.3 



Z"' 1 ATi 1 OTi 

C 1 9B — C 1 8B- 


— H18B 


119.9 


C14B — C19B- 


— C18B 


1 1 A C / A\ 

120.5 (4) 


AT% 1 ATI 

C14B — C19B- 


— H19B 


1 1 A T 

119.7 


on ATI 

C18B — C19B- 


— H19B 


1 1 A T 

119.7 


OIB — C20B— 


-RulB 


1 T> A /I \ 

173.4 (3) 


02B — C21B— 


-RulB 


ITT O / A\ 

177.3 (4) 


03B — C22B— 


-RulB 


173.3 (3) 


04B — C23B— 


-Ru2B 


IT) A \ 

173.9 (3) 


05B — C24B— 


-Ru2B 


176.6 (3) 


06B — C25B— 


-Ru2B 


1 T^ 1 /*) \ 

173.1 (3) 


07N — C26B— 


-Ru3B 


1 Tl /I \ 

173.6 (3) 


08B — C27B— 


-Ru3B 


176.6 (4) 


09B — C28B— 


-Ru3B 


171.4 (3) 


C30B — C29B- 


— C34B 


118.3 (3) 


C30B — C29B- 


— P2B 


125.2 (3) 


C34B — C29B- 


— P2B 


116.4 (3) 


C29B — C30B- 


— C31B 


120.6 (4) 


C29B — C30B- 


— H30B 


119.7 


C31B — C30B- 


— H30B 


119.7 


C32B — C31B- 


— C30B 


1 A 'I /' A\ 

120.2 (4) 


C32B — C31B- 


— H31B 


1 1 A A 

119.9 


C30B — C31B- 


— H31B 


119.9 


C33B — C32B- 


— C31B 


120.1 (4) 


C33B — C32B- 


— H32B 


120.0 


C31B — C32B- 


— H32B 


1 '^A A 

120.0 


C32B — C33B- 


— C34B 


120.3 (4) 


C32B — C33B- 


— H33B 


119.8 


C34B — C33B- 


— H33B 


119.8 


C33B — C34B- 


/"''^ AT> 

— C29B 


1 A A / A\ 

120.4 (4) 


C33B — C34B- 


— H34B 


119.8 


C29B — C34B- 


— H34B 


119.8 


C36B — C35B- 


/-^ A AT> 

— C40B 


118.7 (4) 


C36B — C35B- 


— P2B 


119.8 (3) 


/~1 /I AT\ /~1'> ^T» 

C40B — C35B- 


— P2B 


121.4 (3) 


C37B — C36B- 


— C35B 


120.6 (4) 


C37B — C36B- 


— H36B 


1 1 A T 

119.7 


C35B — C36B- 


— H36B 


119.7 


OT» /^O^T» 

C38B — C37B- 


— C36B 


1 A A / /I \ 

120.0 (4) 


C38B — C37B- 


— H37B 


120.0 


C36B — C37B- 


— H37B 


1 '^A A 

120.0 


C39B — C38B 


C37B 


1 1 A A /■ y( \ 

120.0 (4) 


C39B— C38B- 


-H38B 


120.0 


C37B— C38B- 


-H38B 


120.0 


C38B— C39B- 


-C40B 


120.1 (4) 


C38B— C39B- 


-H39B 


119.9 


C40B— C39B- 


-H39B 


119.9 


C39B— C40B— C35B 


120.6 (4) 


C39B— C40B- 


-H40B 


119.7 
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C35A — C40A- 


— H40A 


119.3 


P2A — C41A — 


-P3A 


115.5 (2) 


P2A — C41A — 


TTA 1 A 

-H41A 


1 AO A 

108.4 


T»1 A r^A 1 A 

P3A — C41A — 


TTA 1 A 

-H41A 


1 AO A 

108.4 


P2A — C41A — 


H41B 


108.4 


P3A— C41A— 


-H41B 


108.4 


H41A— C41A- 


— H41B 


107.5 


C43A— C42A- 


-C47A 


118.9 (4) 


C43A— C42A- 


-P3A 


121.2 (3) 


C47A— C42A- 


-P3A 


119.8 (3) 


C42A— C43A— C44A 


120.7 (4) 


C42A— C43A- 


-H43A 


119.6 


C44A— C43A- 


-H43A 


119.6 


C45A— C44A— C43A 


119.8 (4) 


C45A— C44A- 


-H44A 


120.1 


C43A— C44A- 


-H44A 


120.1 


C44A— C45A- 


-C46A 


1 A A / A\ 

120.0 (4) 


C44A— C45A- 


-H45A 


120.0 


C46A— C45A- 


-H45A 


120.0 


C45A— C46A- 


-C47A 


1 ^ A / A\ 

120.2 (4) 


C45A— C46A- 


-H46A 


linn 
119.9 


C47A— C46A- 


-H46A 


1 1 A A 

119.9 


C46A— C47A- 


-C42A 


120.3 (4) 


C46A— C47A- 


-H47A 


119.8 


C42A— C47A- 


-H47A 


1 1 A O 

119.8 


C49A— C48A- 


-C53A 


118.7 (4) 


C49A— C48A- 


-P3A 


116.8 (3) 


C53A— C48A- 


-P3A 


124.5 (3) 


C50A— C49A— C48A 


1^1 1 / A\ 

121.1 (4) 


C50A— C49A- 


-H49A 


119.4 


C48A— C49A- 


-H49A 


119.4 


C49A— C50A— C51A 


1 ^ A A / A\ 

120.0 (4) 


C49A— C50A- 


-H50A 


1 '^A A 

120.0 


C51A— C50A- 


-H50A 


120.0 


C52A— C51A- 


-C50A 


11/^ A /" A\ 

119.4 (4) 


C52A— CSIA- 


-H51A 


1 '^A 

120.3 


CSOA— C51A- 


-H51A 


120.3 


C51A— C52A- 


-C53A 


120.5 (4) 


C51A— C52A- 


-H52A 


119.7 


C53A— C52A- 


-H52A 


119.7 


C48A— C53A- 


-C52A 


120.2 (4) 


C48A— C53A- 


-H53A 


119.9 


C52A— C53A- 


-H53A 


119.9 



C21A— RulA— Ru2A— C24A -155.6 (3) 

C20A— RulA— Ru2A— C24A -78.05 (17) 

C22A— RulA— Ru2A— C24A 106.41 (17) 

PIA— RulA— Ru2A— C24A 13.71 (13) 



C35B — C40B- 


— H40B 




119.7 


P2B — C41B — 


P3B 




115.6 (2) 


P2B — C41B — 


TT A 1 

-H41C 




1 AO A 

108.4 


P3B — C41B — 


TT A 1 

-H41C 




1 AO A 

108.4 


P2B — C41B — 


-H41D 




108.4 


P3B — C41B — 


-H41D 




108.4 


TT A 1 A 1 T» 

H41C — C41B- 


— H41D 




107.4 


C43B — C42B- 


— C47B 




118.7 (4) 


C43B — C42B- 


— P3B 




IT) A /ON 

123.9 (3) 


C47B — C42B- 


— P3B 




117.5 (3) 


C42B — C43B- 


— C44B 




1 A '1 /' A\ 

120.7 (4) 


C42B — C43B- 


— H43B 




119.6 


C44B — C43B- 


— H43B 




119.6 


C45B — C44B- 


— C43B 




119.9 (4) 


C45B — C44B- 


— H44B 




120.0 


C43B — C44B- 


— H44B 




120.0 


C46B — C45B- 


— C44B 




119.6 (4) 


C46B — C45B- 


— H45B 




1 '^A 

120.2 


C44B — C45B- 


— H45B 




120.2 


C47B — C46B- 


— C45B 




120.5 (4) 


C47B — C46B- 


TTA 

— H4oB 




119.8 


C45B — C46B- 


— H46B 




119.8 


C46B — C47B- 


— C42B 




120.6 (4) 


C46B — C47B- 


— H47B 




119.7 


C42B — C47B- 


— H47B 




1 1 A T 

119.7 


C53B — C48B- 


— C49B 




110 A / A\ 

118.4 (4) 


C53B — C48B- 


— P3B 




119.8 (3) 


C49B — C48B- 


— P3B 




121.7 (3) 


c ATI /( AT> 

C50B — C49B- 


A OT> 

— C48B 




1 A C /' A\ 

120.5 (4) 


C50B — C49B- 


— H49B 




119.8 


C48B — C49B- 


— H49B 




119.8 


C51B — C50B- 


— C49B 




120.2 (4) 


/~1 ^ 1 Tl /~1 C ATI 

C51B — C50B- 


— H50B 




1 1 A A 

119.9 


C49B — C50B- 


— H50B 




119.9 


C52B — C51B- 


— C50B 




120.0 (4) 


C52B — C51B- 


— H51B 




1 '^A A 

120.0 


/"'CAT"* /~'C1T"> 

C50B — C51B- 


— H51B 




120.0 


C51B— C52B- 


-C53B 




119.5 (4) 


C51B— C52B- 


-H52B 




120.3 


C53B — C52B- 


— H52B 




1 '^A 0 

120.3 


/I OT* /^COT~* 

C48B — C53B- 


— C52B 




121.4 (4) 


C48B — C53B- 


-H53B 




1 1 A O 

119.3 


C52B— C53B- 


-H53B 




119.3 


C50A— C51A 


— C52A- 


-C53A 


1.8(7) 


C49A— C48A 


— C53A- 


-C52A 


0.0 (6) 


P3A— C48A- 


-C53A— C52A 


178.6 (3) 



C5 1 A— C52A— C53A— C48A -1 .0 (7) 
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Ru3 A— Ru 1 A— Ru2A— C24A 
C2 1 A— Rul A— Ru2A— C25A 
C20A— RulA— Ru2A— C25A 
C22A— RulA— Ru2A— C25A 
PIA— RulA— Ru2A— C25A 
Ru3A— RulA— Ru2A— C25A 
C2 1 A— Rul A— Ru2A— C23A 
C20A— RulA— Ru2A— C23A 
C22A— Ru 1 A— Ru2A— C23 A 
PIA— RulA— Ru2A—C23A 
Ru3A— RulA— Ru2A— C23A 
C2 1 A— Rul A— Ru2A— P2A 
C20A— RulA— Ru2A— P2A 
C22A— RulA— Ru2A— P2A 
PIA— RulA— Ru2A—P2A 
Ru3A— RulA— Ru2A— P2A 
C2 1 A— Rul A— Ru2A— Ru3 A 
C20A— RulA— Ru2A— Ru3A 
C22A— RulA— Ru2A— Ru3A 
PIA— RulA— Ru2A—Ru3A 
C24A— Ru2A— Ru3A— C27A 
C25A— Ru2A— Ru3A— C27A 
C23A— Ru2A— Ru3A— C27A 
P2A— Ru2A— Ru3A— C27A 
RulA— Ru2A— Ru3A— C27A 
C24A— Ru2A— Ru3A— C28A 
C25A— Ru2A— Ru3A— C28A 
C23A— Ru2A— Ru3A— C28A 
P2A— Ru2A— Ru3A— C28A 
Ru 1 A— Ru2 A— Ru3 A— C2 8 A 
C24A— Ru2A— Ru3A— C26A 
C25A— Ru2A— Ru3A— C26A 
C23A— Ru2A— Ru3A— C26A 
P2A— Ru2A— Ru3A— C26A 
RulA— Ru2A— Ru3A— C26A 
C24A— Ru2A— Ru3A— P3A 
C25A— Ru2A— Ru3A— P3A 
C23A— Ru2A— Ru3A— P3A 
P2A— Ru2A— Ru3A— P3A 
RulA— Ru2A— Ru3A— P3A 
C24A— Ru2 A— Ru3 A— Ru 1 A 
C25A— Ru2A— Ru3A— RulA 
C23A— Ru2A— Ru3A— RulA 
P2 A— Ru2 A— Ru3 A— Ru 1 A 
C2 1 A— Ru 1 A— Ru3 A— C27A 
C20A— RulA— Ru3A— C27A 
C22A— RulA— Ru3A— C27A 
PIA— RulA— Ru3A—C27A 



-172.22 (13) 


CzlB- 


— RulB- 


— Ku2B — C24B 


16.11 (17) 


121.0 (3) 


/"^T ATI 

CzOB- 


— ^RulB- 


— ^Ru2B — C24B 


1 A/T /I 

106.22 (16) 


—161.46 (15) 


C22B- 


— RulB- 


— Ru2B — C24B 


—73.48 (16) 


22.98 (16) 


rlB — 


-RulB — 


-Ru2B — C24B 


—145.24 (15) 


-69.71 (12) 


Ku3B- 


— RulB- 


— Ru2B — L24B 


—170.73 (12) 


104.35 (11) 


CzlB- 


— RulB- 


— ^Ru2B — C25B 


1 AO nf\ { 1 iL\ 

108.70 (16) 


—62.5 (3) 


/'^'^ AT> 

CzOB- 


— ^RulB- 


— ^Ru2B — C25B 


—161.18 (15) 


15.00 (16) 


CzzB- 


— RulB- 


— Ru2B — C25B 


19.12 (16) 


— LOV.DD (16) 


r> 1 D 
r IB — 


-Ku i B — 


-RuzB — CzjB 


CO /I /I c\ 
— JZ.64 (15) 


106.76 (12) 


Ru3B- 


— RulB- 


— Ru2B — L25B 


no IT 

—78.13 (11) 


—79.17 (12) 


CzlB- 


— RulB- 


— ^Ru2B — C23B 


TC A 1 /I 

—75.91 (17) 


39.7 (3) 


CzOB- 


— KulB- 


— Ru2B — L23B 


14.20 (16) 


11 /.lo (Iz) 


CzzB- 


— KulB- 


— Ru2B — C23B 


1 /cc CA /I 

— 165.50 (16) 


—58.36 (12) 


rlB — 


-RulB — 


-Ru2B — L23B 


1 Tvl /I C\ 

122,74 (15) 


-151.05 (5) 


Ru3B- 


— RulB- 


— Ru2B — C23B 


97.25 (12) 


A1 /'C\ 

z3. 01 (5) 


C21B- 


— RulB- 


— Ru2B — 1'2B 


1C1 1C/1'J\ 

— 151.15 (13) 


16.6 (3) 


CzOB- 


T) ,^ 1 r> 
— KulB- 


— Ru2B — r2B 


—61.04 (12) 


94.17 (11) 


C22B- 


n,, 1 Ti 

— RulB- 


— Ru2B — ^r2B 


119.26 (13) 


-81.37 (11) 


PIB — 


-RulB— 


-Ru2B — P2B 


/IT CA f A ^\ 

47.50 (12) 


—174.06 (3) 


Ru3B- 


Tl ,, 1 Tl 

— ^RulB- 


T>,,'^T) m Tl 

— Ru2B — F2B 


A1 in\ 

22.01 (7) 


/CI 1 /'7\ 

63.1 (7) 


C21B- 


T>,-. 1 T> 

— ^RulB- 


— ^Ru2B — ^Ru3B 


—1 /3.16 (11) 


—53.6 (3) 


C20B- 


Tl,, 1 T> 

— RulB- 


— Ru2B — Ru3B 


—83.04 (10) 


1 1 o o \ 

118.3 (3) 


C22B- 


— RulB- 


T> "^Tl Tl O T> 

— Ru2B — Ru3B 


(A "7 r\ r / 1 1 \ 

97.25 (11) 


^ AO 1 /I \ 

-148.1 (3) 


rlB — 


T>,, 1 T> 

-RulB — 


-Ru2B — Ru3B 


'1 C CA /A\ 

25.50 (9) 


19.2 (3) 


Cz4B- 


— Ku2B- 


— Ru3B — C26B 


11 /.9 (3) 


139.4 (7) 


/"^'l CT~> 

C25B- 


— Ru2B- 


— Ru3B — C26B 


-167.41 (16) 


22.77 (16) 


C23B- 


— Ru2B- 


— Ru3B — C26B 


11.38 (17) 


-165.33 (17) 


P2B — 


-Ru2B — 


-Ru3B — C26B 


—11 .2b (12) 


— /I. /o (12) 


KulB- 


— Ku2B- 


— Ru3B — C26B 


93.96 (12) 


95.56 (12) 


C24B- 


— Ru2B- 


— Ru3B — C28B 


-53.9 (3) 


—43.4 (7) 


C25B- 


— Ru2B- 


— Ru3B — C28B 


'1 A OO / 1 

20.82 (16) 


1 ^A A A / 1 T\ 

—160.09 (17) 


C23B- 


f"> , , 1 "> 

— Ru2B- 


— Ru3B — C28B 


1 ^A 1 A /I £\ 

—160.39 (16) 


1 1 OA /"I n\ 
11.60 (1 /) 


Via — 


T") . . T I "J 


-Ru3B — CZoB 


1 1 A m /1 1 \ 
110.9/ (11) 


1AC TC /l-^X 

105.35 (12) 


RulB- 


— Ru2B- 


Tl 1T> /^"^OTl 

— Ru3B — C28B 


T7 01 /IIX 

-77.81 (11) 


-87.31 (12) 


ATi 

Cz4B- 


— Ru2B- 


T> T T> m T> 

— Ru3B — ^P3B 


^ AO n /I \ 

—148.7 (3) 


111 1 /''7\ 

-131.1 (7) 


L25B- 


— Ru2B- 


T>,,'>Ti T>'>T> 

— Ru3B — ^P3B 


T/l A1 /1''>\ 

—74.01 (12) 


llz.z6 (Iz) 


C23B- 


— Ru2B- 


— Ru3B — r3B 


1 A /I no /I i\ 

104.78 (12) 


-75.84 (13) 


P2B — 


-Ru2B — 


O T> Til T) 

-Ru3B — P3B 


1 1/1 / /I \ 

16.14 (4) 


17.70 (4) 


RulB- 


— Ru2B- 


Tl O Tl TlOTl 

— Ru3B — P3B 


-172.64 (3) 


—174.96 (3) 


C24B- 


— Ru2B- 


— Ru3B — ^RulB 


24,0 (3) 


43.9 ( /) 


C25B- 


— Ku2B- 


— Ru3B — RulB 


AO /CI /I '1\ 

9o.63 (12) 


-72.78 (12) 


C23B- 


— Ru2B- 


T> O Tl Tl 1 Tl 

— Ru3B — RulB 


01 CO /11\ 

-82.58 (12) 


99.11 (12) 


rzB — 


-Ku2B — 


-RuiB — KulB 


—1 /1.2z (3) 


-167.34 (3) 


C21B- 


-RulB- 


— Ru3B— C27B 


-159.5 (3) 


14.43 (17) 


C20B- 


-RulB- 


-Ru3B— C27B 


-79.65 (17) 


106.84 (16) 


C22B- 


-RulB- 


-Ru3B— C27B 


103.37 (17) 


-72.97 (17) 


PIB— 


-RulB— 


-Ru3B— C27B 


11.96(13) 


-149.57 (16) 


Ru2B- 


-RulB- 


-Ru3B— C27B 


-175.70(13) 
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Ru2A— Ru 1 A— Ru3 A— C27A 
C2 1 A— Rul A— Ru3A— C28A 
C20A— RulA— Ru3A— C28A 
C22A— RulA— Ru3A— C28A 
PIA— RulA— Ru3A— C28A 
Ru2A— Ru 1 A— Ru3 A— C28A 
C21A— RulA— Ru3A— C26A 
C20A— RulA— Ru3A— C26A 
C22A— Ru 1 A— Ru3 A— C26A 
PIA— RulA— Ru3A—C26A 
Ru2A— RulA— Ru3A— C26A 
C2 1 A— Rul A— Ru3 A— P3 A 
C20A— RulA— Ru3A— P3A 
C22A— RulA— Ru3A— P3A 
PIA— RulA— Ru3A—P3A 
Ru2A— RulA— Ru3A— P3A 
C2 1 A— Rul A— Ru3 A— Ru2A 
C20A— RulA— Ru3A— Ru2A 
C22A— Ru 1 A— Ru3 A— Ru2 A 
PIA— RulA— Ru3A—Ru2A 
C21A— RulA— PIA— C14A 
C20A— RulA— PIA— C14A 
C22 A— Ru 1 A— P 1 A— C 1 4 A 
Ru3A— RulA— PIA— C14A 
Ru2A— RulA— PIA— C14A 
C2 1 A— Rul A— P 1 A— C8A 
C20A— Rul A— P 1 A— C8A 
C22A— Rul A— P 1 A— C8A 
Ru3A— RulA— PIA— C8A 
Ru2 A— Ru 1 A— P 1 A— C 8 A 
C2 1 A— Rul A— P 1 A— CI A 
C20A— RulA— PIA— CIA 
C22A— RulA— PIA— CIA 
Ru3A— RulA— PIA— CIA 
Ru2A— RulA— PIA— CIA 
C24A— Ru2A— P2A— C35A 
C25 A— Ru2A— P2 A— C3 5 A 
C23A— Ru2A— P2A— C35A 
Ru3 A— Ru2A— P2A— C3 5 A 
RulA— Ru2A— P2A— C35A 
C24A— Ru2A— P2A— C29A 
C25A— Ru2A— P2A— C29A 
C23A— Ru2A— P2A— C29A 
Ru3A— Ru2A— P2A— C29A 
Ru 1 A— Ru2A— P2A— C29A 
C24A— Ru2A— P2A— C4 1 A 
C25A— Ru2A— P2A— C41A 
C23A— Ru2A— P2A— C41A 



-172.38 (12) 


C21B- 


— RulB- 


— Ku3B — CzoB 


—66.5 (3) 


107.50 (16) 


C20B- 


T-> , . 1 I~) 

— RulB- 


— Ku3B — CzoB 


13.31 (15) 


1 ^A AA / 1 C \ 

—160.09 (15) 




— RulB- 


— Ku3B — CzoB 


—163.67 (16) 


20.10 (16) 


PIB — 


-RulB — 


-Ru3B — CzoB 


1 Ayl A'^ /I ^\ 

104.92 (12) 


—56.50 (16) 


Ku2B- 


— RulB- 


— Ku3B — CzoB 


HA / 1 

-82.74 (12) 


TA TO / 1 1 \ 

-79.32 (11) 


C21B- 


—RulB- 


— Ku3B — Cz8B 


116.5 (3) 


TO 1 /I £\ 

—78.21 (16) 


C20B- 


—RulB- 


— Ku3B — Cz8B 


—163.63 (15) 


1 A ^ A / 1 C\ 

14. zO (15) 


C22B- 


— RulB- 


— Ku3B — Cz8B 


1 A 1 A /I C\ 

19.39 (15) 


1 /CC /CA /I ^\ 

— loj.oU (Id) 


FiB — 


-KulB — 


-KU3B — Cz8B 


n'^ AO /i 1 \ 
— /z.Uz (11) 


1 1 T OA /I £\ 

117.80 (16) 


Ku2B- 


— RulB- 


— Kll3B — Cz8B 


1 A A n / 1 1 \ 

100.32 (11) 


c\ A no /1 1 \ 

94.98 (11) 


C21B- 


T-> , , 1 TJ 

—RulB- 


— Ru3B — P3B 


30.1 (3) 


1CAA1 

-159.91 (14) 


AT^ 

C20B- 


— RulB- 


— Ku3B — r3B 


1 AA OA /" 1 1 \ 

109.89 (11) 


—6/. 50 (13) 


C2zB- 


— ^KulB- 


— Ku3B — r3B 


/C? AA / 1 0\ 

— 6/.U9 (Iz) 


112.70 (13) 


PIB — 


RulB — 


Ru3B — P3B 


1 CO cf\ //r\ 

-158.50 (6) 


36.10 (14) 


Ru2B- 


— RulB- 


— Ru3B — P3B 


13.84 (5) 


13.28 (7) 


C2iB- 


— RulB- 


— Ku3B — KuzB 


16.2 (3) 


— 1 /3.19 (12) 


AO 


— KulB- 


— Ku3B — KuzB 


A/C A,1 /I A\ 

96.04 (10) 


OA TO /I 1 \ 

—80.78 (11) 


C22B- 


— RulB- 


— Ru3B — RuzB 


OA AT /I 1 \ 

—80.93 (11) 


A A /II / 1 1 \ 

99.42 (11) 


PIB — 


-RulB — 


-Ru3B — Ru2B 


1 1/1 /I \ 

-172.34 (3) 


0'^ 

zz.oz (11) 


C21B- 


— KulB- 


— rlB — C14B 


A A AzT /I 0\ 

-94.96 (18) 


— y3.3o (Id) 


CzOB- 


T>,-. 1 T> 

— ^RulB- 


— ^rlB — C14B 


11'*. 1 1 (lo) 


173.65 (18) 


CzzB- 


— RulB- 


— PIB — C14B 


/I /I o\ 

—4.56 (18) 


-5.28 (18) 


Ru2B- 


— RulB- 


—PIB — C14B 


66.21 (17) 


70.66 (18) 


Ru3B- 


— RulB- 


— rlB — C14B 


OOT1 

88.71 (14) 


91.04 (14) 


C2iB- 


Ti-., 1 o 
— KulB- 


— ^rlB — C8B 


i4z.05 (lo) 


144.57 (19) 


C20B- 


— RulB- 


T» 1 T~i OTi 

—PIB — C8B 


CI "7 O / 1 0\ 

51.78 (18) 


51.58 (18) 


C22B- 


— RulB- 


—PIB — C8B 


1 C C /I 0\ 

-127.55 (18) 


1 T7 1 C /I A\ 

—127.35 (19) 


Ru2B- 


— Ru IB- 


—PIB — C8B 


C TA / 1 0\ 

-56.79 (18) 


-51.4 (2) 


Ku3B- 


ID,, 1 Tj 
— ^KulB- 


— r IB — CoB 


-3/1 /^o /"I C\ 

— 34.Z6 (15) 


T 1 AT /I C\ 

-31.03 (15) 


C21B- 


— RulB- 


—PIB — CIB 


21.92 (18) 


O O /I o\ 

22.88 (18) 


C20B- 


—RulB- 


— F 1 B — CIB 


ilO 1 C /I 0\ 

-68.35 (18) 


TA 1 A / 1 0\ 

—70.10 (18) 


C22B- 


— Ru IB- 


— rlB — CIB 


1 1 '> 'I /I o\ 

112.32 (18) 


110.96 (18) 


KuzB- 


ID-., 1 "D 
— ^KulB- 


— ^rlB — CIB 


—1 /6.9z (15) 


-173.10 (15) 


Ru3B- 


— RulB- 


—PIB — CIB 


1C/1 /II /I /IN 

-154.41 (14) 


-152.72 (14) 


Cz4B- 


— Ru2B- 


— FzB — C35B 


C A 1 O /I 0\ 

50.18 (18) 


m /I o\ 

—93.65 (18) 


Cz5B- 


f"> , , "> 1 "> 

— Ru2B- 


— rzB — C35B 


—42.39 (17) 


-4.34 (lo) 


Cz3B- 


— Ru2B- 


— PzB — C35B 


^ A'~\ 11 /I o\ 

142.33 (18) 


1 T /I /I 0\ 

174.53 (18) 


Ku3B- 


— Ru2B- 


— rzB — C35B 


1^1 jCO /11\ 

— 123.68 (13) 


A 1 "7 A / ^ A \ 

91.79 (14) 


KulB- 


— RuzB- 


— rzB — C35B 


1 /I O AT / 1 1 \ 

-142.97 (13) 


72.12 (15) 


Cz4B- 


— ^RuzB- 


— PzB — CiyB 


no /I A\ 

—bl.lii (19) 


1 ^ A yl /I 0\ 

26.94 (18) 


C25B- 


— Ru2B- 


— rzB — CzvB 


1 z:; A 1 c /I o\ 

-160.35 (18) 


116.24 (17) 


C23B- 


— Ru2B- 


— P2B — C29B 


"1/1 1^7 /10\ 

24.37 (18) 


—64.08 (i /) 


I") . . T I "J 

Ru3B- 


— Ku2B- 


— rzB — C29B 


118.3 / (14) 


-147.63 (13) 


RulB- 


-Ru2B- 


-P2B— C29B 


99.07 (15) 


-167.30 (12) 


C24B- 


-Ru2B- 


-P2B— C41B 


174.86 (18) 


141.69(18) 


C25B- 


-Ru2B- 


-P2B— C41B 


82.29 (17) 


-129.01 (18) 


C23B- 


-Ru2B- 


-P2B— C41B 


-92.99 (18) 


49.87(18) 


Ru3B- 


-Ru2B- 


-P2B— C41B 


1.00(14) 
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Ru3 A— Ru2A— P2A— C4 1 A 
Rul A— Ru2A— P2A— C4 1 A 
C27A— Ru3A— P3A— C42A 
C28A— Ru3A— P3A— C42A 
C26A— Ru3A— P3A— C42A 
Ru2A— Ru3A— P3A— C42A 
RulA— Ru3A— P3A— C42A 
C27A— Ru3A— P3A— C48A 
C28A— Ru3A— P3A— C48A 
C26A— Ru3A— P3A— C48A 
Ru2A— Ru3A— P3A— C48A 
Ru 1 A— Ru3 A— P3 A— C48 A 
C27A— Ru3A— P3A— C4 1 A 
C28A— Ru3A— P3A— C41A 
C26A— Ru3 A— P3 A— C4 1 A 
Ru2A— Ru3 A— P3 A— C4 1 A 
Ru 1 A— Ru3 A— P3 A— C4 1 A 
C14A— PIA— CIA— C2A 
C8A— PIA— CIA— C2A 
RulA— PIA— CIA— C2A 
PIA— CIA— C2A— C3A 
PIA— CIA— C2A— C7A 
C7A— C2A— C3A— C4A 
C 1 A— C2A— C3A— C4A 
C2A— C3A— C4A— C5A 
C3A— C4A— C5A— C6A 
C4A— C5A— C6A— C7A 
C5A— C6A— C7A— C2A 
C3A— C2A— C7A— C6A 
C 1 A— C2A— C7A— C6A 
C14A— PIA— C8A— C9A 
CIA— PIA— C8A— C9A 
Rul A— P 1 A— C8A— C9A 
C14A— PIA— C8A— C13A 
C 1 A— P 1 A— C8A— C 13 A 
RulA— PIA— C8A—C13A 
C 1 3 A— C 8 A— C9 A— C 1 OA 
P 1 A— C8 A— C9A— C 1 OA 
C8A— C9A— ClOA— CI lA 
C9A— ClOA— CI 1 A— C12A 
C 1 OA— C 1 1 A— C 1 2A— C 1 3 A 
C 1 1 A— C 12A— C 13A— C8A 
C9A— C8A— C 1 3 A— C 1 2A 
P 1 A— C8 A— C 1 3 A— C 1 2 A 
C 8 A— P 1 A— C 1 4 A— C 1 9 A 
CIA— PIA— C14A— C19A 
Rul A— P 1 A— C 14A— C 1 9A 
C8A— PIA— C14A— C15A 



OO / ^ A\ 

-32.88 (14) 


RulB- 


— Ku2B — rzB — C4 1 B 


1 O OA /'I C\ 

-18.29 (16) 


—52.55 (15) 


C27B- 


— Ku3 B — r 3 B — C42B 


A A £."f /I A\ 

—90.63 (19) 


AO 1 T / 1 n\ 

48.17 (19) 


C26d- 


— ^Ru3B — ^P3B — C42B 


1 nc 1 c /I o\ 

176.15 (18) 


—45.12 (17) 


C2oB- 


— Ku3B — P3B — C42B 


—2.30 (18) 


1 /I A 1 O /I n\ 

140.12 (17) 


Ku2B- 


— KuJB — P3B — C42B 


A1 T /I A\ 

92.52 (14) 


1 ^ c m / 1 o \ 

—125.97 (13) 


RulB- 


— Ku3B — r3B — C42B 


OA A^ /I C\ 

80.42 (15) 


—137.70 (14) 


C27B- 


— ^Ku3 B — F3 B — C4 oB 


T A /I o\ 

30.65 (18) 


-70.20 (19) 


C26b- 


— Ku3 B — r 3 B — C4 8 B 


CO /I o\ 

—62.58 (18) 


1 /I n 1 o\ 

— ioJ.4y (lo) 


CzoB- 


— Ku3B — r3B — C4oB 


1 1 o m / 1 T\ 
118.9/ (1 /) 


O 1 HA /I 0\ 

21.74 (18) 


Ku2B- 


— Ku3B — r3B — L46B 


—146.40 (13) 


11c /I A\ 

115.00 (14) 


RulB- 


— Ru3B — P3B — C45B 


ICO OA /'1'>\ 

—158.30 (13) 


1 AT A'? / 1 C\ 

103.93 (15) 


C27B- 


— Ku3B — r3B — C41B 


^ A A 1 A /I 0\ 

144.34 (18) 


1 /2.U2 (18) 


C26rs- 


— ^Ku3 B — r 3 B — C4 1 B 


51.12 (18) 


TO n A /I o\ 

78.74 (18) 


C28B- 


— ^Ku3 B — P 3 B — C4 1 B 


—127.33 (17) 


A AT / 1 0\ 

-96.03 (18) 


Ru2B- 


— Ru3B — P3B — C41B 


-32.71 (13) 


—2.12 (14) 


RulB- 


— Kii3B — P3B — L4 1 B 


/I /I 1 /I C\ 

-44.61 (15) 


11 OA /I '1\ 

—13.84 (1 /) 


ATi 


"ni"D 1 "D /^TD 

— P 1 B — C 1 B — C2B 


-173.1 (3) 


—167.3 (3) 


C8B— 


-P 1 B — C 1 B — C2B 


—67.0 (3) 


-62.7 (3) 


RulB- 


— P 1 B — C 1 B — C2B 


64.2 (3) 


70.6 (3) 


111 T J 

PIB — 


-CIB — C2B — C3B 


HA n i A\ 

14.7 (4) 


—9/. 4 (4) 


T> 1 O 

rlB — 


-C 1 B — C2B — C / B 


—103. / (4) 


OA T 

84.3 (4) 


C7B— 


-C2B — C3B — C4B 


4.5 (6) 


2.7 (6) 


CIB— 


-C2B — C3B — C4B 


ITT A / A\ 

-173.9 (4) 


—175.0 (4) 


C2B- 


-C3B— C4B— C5B 


-3.6 (6) 


-1.9 (6) 


C3B- 


-C4B— C5B— C6B 


-0.4 (7) 


0.5 (7) 


C4B- 


-C5B— C6B— C7B 


3.2 (6) 


0.1 (7) 


C5B- 


-C6B— C7B— C2B 


-2.2 (6) 


0.7 (7) 


C3B- 


-C2B— C7B— C6B 


-1.7 (6) 


-2.1 (6) 


CIB— C2B— C7B— C6B 


1 /6.6 (4) 


176.2 (4) 


C14B- 


-PIB— C8B— C9B 


-151.7 (3) 


—150.7 (3) 


CIB- 


-PIB— C8B— C9B 


1 A-^ A \ 

102.9 (3) 


104.4 (3) 


RulB- 


-PIB— C8B— C9B 


—24.1 (4) 


-23.7 (4) 


C14B- 


-PIB— C8B— C13B 


36.5 (4) 


34.9 (4) 


CIB- 


-PIB— C8B— C13B 


-69.0 (3) 


—70.0 (3) 


RulB- 


-PIB— C8B— C13B 


1 A A \ 

164.0 (3) 


161.8 (3) 


C 1 3B— C8B— C9B— C 1 OB 


1.5 (6) 


-0.7 (6) 


PIB— 


-C8B— C9B— ClOB 


1 TA C /1\ 

— 1 /0.5 (3) 


-175.2 (3) 


C8B- 


-C9B— ClOB— CUB 


-1.7 (6) 


-0.6 (6) 


C9B- 


-ClOB— CUB— C12B 


A A 

0.0 (6) 


1.2 (6) 


ClOB— CUB— C12B— C13B 


1.8 (6) 


A A f £1\ 

—0.4 (6) 


CllB- 


-C12B— C13B— C8B 


-2.0 (6) 


-0.9 (6) 


C9B— C8B— C13B— C12B 


0.4 (6) 


1.5 (6) 


PIB— 


-C8B— C13B— C12B 


1 /2.3 (3) 


176.0 (3) 


C8B- 


-PIB— C14B— C19B 


-137.6(3) 


48.6 (3) 


CIB- 


-PIB— C14B— C19B 


-34.0 (4) 


151.9(3) 


RulB- 


-PIB— C14B— C19B 


90.0 (3) 


-84.6 (3) 


C8B- 


-PIB— C14B— C15B 


48.7 (3) 


-136.0 (3) 


CIB- 


-PIB— C14B— C15B 


152.3 (3) 
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C 1 A— P 1 A— C 1 4 A— C 1 5 A 
RulA— PIA— C14A— C15A 
C 1 9 A— C 1 4 A— C 1 5 A— C 1 6 A 
P 1 A— C 1 4 A— C 1 5 A— C 1 6 A 
C 14A— C 1 5 A— C 1 6A— C 1 7A 
C 1 5 A— C 1 6 A— C 1 7 A— C 1 8 A 
C 1 6 A— C 1 7 A— C 1 8 A— C 1 9 A 
C 1 7A— C 1 8 A— C 1 9 A— C 14A 
C 1 5 A— C 1 4A— C 1 9A— C 1 8 A 
P 1 A— C 1 4A— C 1 9 A— C 1 8 A 
C20A— RulA— C21A— 02A 
Ru3 A— Ru 1 A— C2 1 A— 02 A 
Ru2A— RulA— C21A— 02A 
Ru2A— RulA— C22A— 03A 
C35A— P2A— C29A— C30A 
C41A— P2A— C29A— C30A 
Ru2A— P2A— C29A— C30A 
C35A— P2A— C29A— C34A 
C4 1 A— P2A— C29A— C34A 
Ru2A— P2A— C29A— C34A 
C34A— C29A— C30A— C3 1 A 
P2A— C29A— C30A— C3 1 A 
C29A— C30A— C3 1 A— C32A 
C30A— C3 1 A— C32A— C33 A 
C3 1 A— C32A— C33 A— C34A 
C32A— C33A— C34A— C29A 
C30A— C29A— C34A— C33A 
P2A— C29A— C34A— C33A 
C29A— P2A— C35A— C36A 
C4 1 A— P2 A— C35 A— C3 6A 
Ru2A— P2A— C35A— C36A 
C29A— P2A— C35A— C40A 
C41A— P2A— C35A— C40A 
Ru2A— P2A— C3 5 A— C40A 
C40A— C35A— C36A— C37A 
P2A— C35A— C36A— C37A 
C35A— C36A— C37A— C38A 
C36A— C37A— C38A— C39A 
C3 7A— C3 8A— C3 9A— C40A 
C38A— C39A— C40A— C35A 
C36A— C35A— C40A— C39A 
P2A— C35A— C40A— C39A 
C35A— P2A— C41A— P3A 
C29A— P2A— C4 1 A— P3 A 
Ru2A— P2A— C4 1 A— P3 A 
C42A— P3 A— C4 1 A— P2A 
C48A— P3 A— C4 1 A— P2A 
Ru3A— P3A— C41A— P2A 



-32.6 (4) RulB— PIB— C14B— C15B -83.8 (3) 

90.9 (3) C19B— C14B— C15B— C16B -0.2 (6) 

-1.2(6) PIB— C14B— C15B— C16B 173.7(3) 

-176.7 (3) C14B— C15B— C16B— C17B 0.0 (6) 

1.0(6) C15B— C16B— C17B— C18B 0.5(6) 

-0.3 (6) C16B— C17B— C18B— C19B -0.7 (6) 

-0.2(6) C15B— C14B— C19B— C18B 0.0(6) 

0.1(6) PIB— C14B— C19B— C18B -173.8(3) 

0.6(6) C17B— C18B— C19B— C14B 0.5(6) 

176.2 (3) Ru3B— RulB— C20B— OIB 179 (100) 

169 (100) C35B— P2B— C29B— C30B 99.8 (4) 

-102(100) C41B— P2B— C29B— C30B -8.6(4) 

-116(100) Ru2B— P2B— C29B— C30B -130.9(3) 

-180(100) C35B— P2B— C29B— C34B -75.8(3) 

-25.8 (3) C41B— P2B— C29B— C34B 175.9 (3) 

82.2(3) Ru2B— P2B— C29B— C34B 53.6(3) 

-154.3(3) C34B— C29B— C30B— C31B -3.1(6) 

156.2(3) P2B— C29B— C30B— C31B -178.5(3) 

-95.8(3) C29B— C30B— C31B— C32B 1.6(7) 

27.7(3) C30B— C31B— C32B— C33B 0.7(7) 

-0.5(5) C31B— C32B— C33B— C34B -1.4(7) 

-178.5 (3) C32B— C33B— C34B— C29B -0.1 (6) 

0.9 (6) C30B— C29B— C34B— C33B 2.4 (6) 

-0.8 (6) P2B— C29B— C34B— C33B 178.2 (3) 

0.1(6) C29B— P2B— C35B— C36B -58.6(3) 

0.3(6) C41B— P2B— C35B— C36B 47.4(3) 

-0.2 (5) Ru2B— P2B— C35B— C36B 175.0 (3) 

177.9(3) C29B— P2B— C35B— C40B 116.7(3) 

115.1(3) C41B— P2B— C35B— C40B -137.3(3) 

12.4 (4) Ru2B— P2B— C35B— C40B -9.7 (3) 

-116.8(3) C40B— C35B— C36B— C37B 1.3(6) 

-64.3 (3) P2B— C35B— C36B— C37B 176.7 (3) 

-167.0(3) C35B— C36B— C37B— C38B -0.6(6) 

63.9(3) C36B— C37B— C38B— C39B -0.9(6) 

0.2 (6) C37B— C38B— C39B— C40B 1.5 (6) 

-179.1(3) C38B— C39B— C40B— C35B -0.8(6) 

1.3(6) C36B— C35B— C40B— C39B -0.6(5) 

-0.9(7) P2B— C35B— C40B— C39B -176.0(3) 

-1.0 (6) C35B— P2B— C41B— P3B 107.6 (2) 

2.6 (6) C29B— P2B— C41B— P3B -149.6 (2) 

-2.2 (6) Ru2B— P2B— C41B— P3B -24.7 (2) 

177.2 (3) C42B— P3B— C41B— P2B -88.3 (2) 

-90.8 (2) C48B— P3B— C41B— P2B 166.7 (2) 

164.4(2) Ru3B— P3B— C41B— P2B 42.1(2) 

39.7(3) C48B— P3B— C42B— C43B 115.4(4) 

109.5 (2) C41B— P3B— C42B— C43B 13.2 (4) 

-146.2(2) Ru3B— P3B— C42B— C43B -115.6(3) 

-20.9 (3) C48B— P3B— C42B— C47B -65.3 (3) 
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C48A— P3A— C42A— C43A 


119.5 (S) 




C41B— PSB— C42B— C47B 


-167.5 (3) 


C41A — PSA — C42A — C43A 


-1S4.1 (S) 




Ru3B — PSB — C42B — C47B 


63.7 (3) 


Ru3A— PSA— C42A— C43A 


-7.2 (4) 




C47B— C42B— C4SB— C44B 


0.2 (6) 


C48A— PSA— C42A— C47A 


-56.0 (S) 




P3B— C42B— C43B— C44B 


179.5 (3) 


C4 1 A— PS A— C42A— C47A 


50.5 (S) 




C42B— C43B— C44B— C45B 


1.1 (7) 


RuSA— PSA — C42A — C47A 


177.S (S) 




C43B — C44B— C45B — C46B 


-1.1 (7) 


C47A— C42A— C4SA— C44A 


-1.3 (6) 




C44B— C45B— C46B— C47B 


-0.1 (7) 


P3A— C42A— C43A— C44A 


-176.8 (S) 




C45B — C46B— C47B— C42B 


1.4 (6) 


C42A — C43A— C44A— C45A 


-0.4 (6) 




C43B— C42B — C47B— C46B 


-1.4 (6) 


C43A— C44A — C45A— C46A 


1.7 (6) 




P3B — C42B— C47B — C46B 


179.2 (3) 


C44A— C45A— C46A— C47A 


-1.2 (6) 




C42B— PSB— C48B— C53B 


154.1 (3) 


C45A— C46A— C47A— C42A 


-0.5 (6) 




C41B— PSB— C48B— C53B 


-97.1 (3) 


C4SA— C42A — C47A— C46A 


1.8 (6) 




Ru3B — PSB— C48B— C53B 


25.3 (3) 


PSA— C42A— C47A— C46A 


Ml A (S) 

1 / / .-r yy J 




C42B— PSB— C48B— C49B 


-30.6 (3) 


C42A— PSA — C48A — C49A 


-58.6 (S) 




C41B — PSB — C48B — C49B 


78.2 (3) 


C41A — PSA — C48A— C49A 


-167.6 (S) 




RuSB — PSB— C48B — C49B 


-159.4 (3) 


RuSA— PSA — C48A— C49A 


69.6 (3) 




C53B — C48B — C49B— C50B 


-1.5 (6) 

x.^ 


C42A— PSA— C48A— C53A 


122.8 (4) 




P3B— C48B— C49B— C50B 


-177.0 (3) 


C41A — PSA — C48A— C5SA 


13.8 (4) 




C48B— C49B — C50B — C5 IB 


0.8 (6) 


RuSA— PSA— C48A—C5SA 


-109.0(3) 




C49B— C50B— C5 IB— C52B 


0.2 (6) 


C5SA— C48A— C49A— C50A 


0.3 (6) 




C50B— C5 IB— C52B— C5SB 


-0.4 (6) 


PSA— C48A— C49A— C50A 


-178.4 (3) 




C49B— C48B— C5SB— C52B 


1.4(6) 


C48A— C49A— C50A— C51A 


0.5 (7) 




PSB— C48B— C53B— C52B 


176.8 (3) 


C49A— C50A— C5 lA— C52A 


-1.5 (7) 




C5 IB— C52B— C5SB— C48B 


-0.4 (6) 


Hydrogen-bond geometry (A, °) 










Cgl and Cg2 are the centroids of the C8B-C13B and C29A-C34A rings, respectively. 




D—n-A 




D—n 


H-^ D-A 


D—n-A 


C5A—n5AA-0\A' 




0.95 


2.55 3.221 (5) 


127 


C105— H10fi-O15" 




0.95 


2.58 3.250(5) 


128 


C2,B—mBA-Cg\ 




0.95 


2.78 3.485 (4) 


131 


C12fi— H12fi-Cg2'" 




0.95 


2.67 3.539 (4) 


153 



Symmetry codes: (i) -rf 1, -y, -z+1; (ii) -x+2, -y, -z; (iii) x,y, z-l. 
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